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MASSIVE (ATELECTATIC) COLLAPSE OF THE LUNG* ft 
By Leroy Santer, M.D. 
or Str. Louris, Mo. 
OR OF RADIOLOGY IN THE 8ST. LOUIS UNIVERSITY SCHOOL OF MEDICINE 
De finition an tl Des ription Massive ct lapse of the lung is a condition in 


which one or more lol 


es, previously well aerated, suddenly, without apparent 
cause, lose their air content and collapse. Sir John Rose Bradford! has 


defined the condition as “‘an unusual condition in which the lung, without the 


presence of any gross lesion, such as bronchial obstruction, pleural effusion, 


etc., interfering with the free entry of air, becomes airless to a greater or less 
degree.” his condition is essentially an atelectasis and should not be con 
fused with collapse of the lung incidental to pneumothorax ; the two conditions 
have nothing in common. 

In massive (atelectatic) collapse, the lung does not leave the chest wall. 

lapsed or atelectatic state the lung occupies a smaller space than it 
did when fully expanded To compensate for the space lost from collapse of 
the lung, the chest wall is depressed, the trachea, heart and mediastinal struc- 
tures are drawn over toward the involved side and the diaphragm is pulled 
upward. The loss of air content produces consolidation of the lung fully as 
dense as that of lobar pneumonia. 

Radiographic Characteristics —The radiographic picture produced is most 
striking and quite characteristic. One entire side of the chest shows a dense, 
homogeneous consolidation. There is a definite narrowing of the chest cavity 
on the involved side, the ribs become more oblique and there is a decrease of 
the intercostal spaces. ‘The trachea, heart and other mediastinal structures are 
displaced toward the involved side; the tracheal displacement is always evi 
dent; the heart may show varying degrees of displacement, ranging from 
slight to the extreme of being undetectable in the radiograph. The apex beat, 


y 


normally present in the /eft mammiullary line may be displaced to a position in 


the right mammillary line. Where the upper lobe alone is involved, displace- 
ment of the heart may be negligible and deviation of the trachea the only sign. 
Compensatory emphysema of the uninvolved side may be very marked. 

Physical Signs.—The physical signs associated with this condition after 
collapse is well established are likewise very striking. Inspection reveals a 
flattening and immobilization of one side of the chest. The respiratory func 
tion is carried on entirely by the other lung. The percussion note is flat over 

* Read before the Second International Congress of Radiology, Stockholm, Sweden, 
July 23-28, 10928 

7 From the Departments of Radiology of St. Mary’s Hospital and of the St. Louis 


City Hospitals 
il 161 








LEROY SANTE 





the entire side and auscultation fails to elicit normal vesicular breathing. 


marked displacement of the trachea may give an erroneous impression \ 


pneumonic consolidation. 


During-the preatelectatic state crepitant and sibilant rales may be hea 


Vi 


over the collapsing lung. This was observed in Cases IV 


series, but its significance was not understood at the time. 


refer to such findings but over both lung fields. 


and 


of 


oul 


Scott and Joelss 1] 


he condition is most frequently encountered as a post-operative com{ 


cation of abdominal and rectal surgical procedures, especially following app 
dectomy and herniotomy. Its occurrence is apparently independent of th 


anzesthetic used, cases being reported following all types of anesthesia, ever 


spinal anesthesia, or when local anzsthesia was used. 


of the pelvis, or of the femur, and after injuries apparently trivial to the chest 
abdomen or buttocks. The condition may result from post-diphtheritic paraly 


| ; 
t 


sis of the diaphragm, or from diphtheria, poliomyelitis, or meningitis. 


It occurs after fractur 


usually unilateral, occurring most frequently on the same side as the trauma o1 


operation. Numerous cases of contralateral involvement are reported 


Case III is an example). Two instances of bilateral atelectasis have 


reported, one by Bergamini and Shepard * following operation for uteri: 
fibroid, and death occurred on the operating table. Autopsy revealed total atel 
ectasis of both lungs. The second case was reported by Santee, 
lowed septic abortion and apparently occurred in a physician’s office. 

Review of the Literature —This condition is by no means a recent observ: 
tion. It was first reported as a definite clinical entity in 1890 by W. Pasteur, 
who described it as “massive collapse of the lung.” 


t 


His first observat 


were on thirty-four cases of post-diphtheritic paralysis of the diaphragm 


the Bradshaw Lecture ® in 1908, he discussed the nature of massive collay 
of the lung as contrasted with the scattered lobular collapse that may occu 
when the bronchioles are obstructed by secretions, and the 
tied by absorption of their air into the circulating blood. 


cause of the collapse as due to paralysis of the diaphrag 


tory muscles, and suggested that reflex inhibition of the di 


to similar results. 


In 1914, he? again called attention to the conditior 


complication of abdominal cases, reporting sixteen su 


encountered in two thousand abdominal operations. 
had seen a similar condition after injuries to the ch 
in every instance was the same. 

“Whenever—whether as a result of paralysis or of 
action—the distending force acting on the lungs becomes | 
muscular agencies which tend to cause its contraction, the 


with the result that the affected portion of the lung r 
tained air.” 


The disturbance in the respiratory function may be due either to paralysis 


or reflex inhibition from inflammation or pain. 
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the table, autopsy revealing bilateral atelectasis. The second case followed septic 


* reported a similar case. 


Santee 
Scott and -Joelson? call attention to the influence of posture on the develop: 
massive collapse and cite a very remarkable case in which on two separate occas 


same individual was operated for kidney stones on either side and suffered 


atelectatic collapse of the opposite lung on each occasion. They cite numet 
instances where the position of the patient may have been a definite factor in produ 
collapse. Churchill and Holmes *.* stress the theory that “collapse is the r 
combination of obstruction of the bronchioles by inflammatory cedema and secret 
reflex immobility of the diaphragm.” Churchill asserts that bronchial obstruct 
essential to collapse. Hearn and Clerf ” demonstrate progressive reinflation after 1 
bronchoscopic examination and removal of mucus. Additional reports and discus 
1927 were made by Benedetti," D. Y. and J. P. Keith and Bell,” Solem,” Mastics, Sy 
and McNamee,* Asper,” Campbell,” Diez,” Garrett,” McKinney and Porter,” Klet 
Brennemann,” Leopold,” F. J. Smith and Davidson,“ Peppard,“ Scholty,” Ti 


Phillips,“ Carlson and Luckhardt,” Harrington,” and Lewd and Rityo.* 


TWO GENERAL TYPES OF INVOLVEMENT 

From a consideration of the reported cases it will be found that the d 
manifests itself in two more or less well-defined forms: one in which 1 
symptoms of respiratory distress predominate, the other in which any respit 
tory phenomena are entirely overshadowed by other manifestations. — |: 
first type, the onset is usually quite sudden, within one to four days 
operation or trauma, with pain in the chest, dyspnoea and rapid pulse 
patient may even become cyanotic. The temperature, usually normal at fir 
later acquires an irregular character, ranging from 98.6° to as high as 


or 103° F., within a few hours. After a few days a cough develops an: 


may be a small amount of mucopurulent sputum. The development o 
fever seems to run parallel to the quantity and character of expectorati 


The sputum is never bloody or of the “prune juice” type. The white blo 
count is somewhat higher than normal, advancing steadily, and witl 
appearance of mucopurulent sputum reaches as high as 20,000 per cmm 

In the second type the pulmonary symptoms, as has been said, are entir 
secondary to other symptoms—either an exciting trauma or operation, 01 
pain in a distant part. There is no pain in the chest and little if any e1 
rassment of the respiration or change in the pulse rate. Although the coug! 
fever and leucocytosis may subsequently develop, they are usually attril 
to the inciting condition. In such cases the chest condition is usually di 
ered incidentally during physical or radiographic examination. 

Regardless of the type of involvement, the duration is usually from one 1 
three weeks. The condition may terminate rapidly by a sudden reinflatior 
and reéstablishment of the respiratory function or may require several weel 
for complete recovery. When sudden reinflation occurs, the reéxpansion o! 
the lung can be detected immediately in the radiograph, the lung field takin; 
on a normal appearance in a few minutes. The slower method shows 
irregular reéstablishment of the respiratory function by successive aeratiot 
of small patches of lung tissue, complete reinflation requiring several day 
or weeks. 
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revealed a flat percussion note over the entire right chest. Radiographic exami 

January 20, showed a typical picture of massive collapse of the lung (Fig. 3). D 
the night, the pulse rate reached 140 per minute and the respirations were as fre¢ 
40 per minute. Within a few hours these dropped to a pulse rate of 88 and ri 
rate of 20. Further radiographic examination, made January 23, revealed aln 
plete reéxpansion with only a very small atelectatic area remaining in the lung 
No therapeutic measures were attempted, other than the ordinary rolling about 

The points of interest in this case were: 

(1) The complete record afforded by examination within a few 
after injury, showing the diaphragmatic position normal, (2) the radiog 
record in the films taken within ten hours after injury, showing the begi: 
1 


> thy, 


of collapse, cs) 
dence of complete col 
within twenty-four 

after injury, and (4 


spontaneous reex] 


ETIOLOGICAT rt 


From a considet 
of all reported cases, 


hypotheses have beer 





vanced as possible e) 
nations of the cau 
this condition: 

1. The paralyti 


ory, that the collaps: 


+. the lung is due to pr 
Pp. exerted by the co 
a chest wall and elevate 


phragm, resulting 


from paralysis of 





structures Phat th 


Case VI. Patient w tr trait few hours : y 
fore which resulted t complete eve t the twelfth rib sulting slugg1 shy F 
its spinal attachment he t nt 1 blood showings aT. : 44 
to the kidney on this sid Film taken at that time showed respiration permit , 
rmal position of the diaphragms 
r I I | 1 lection ot secretio1 


bronchioles which caused this obstruction, and that the air remaining 
alveoli of the obstructed area was absorbed by the circulating blood. In ot! 


"11 


yf the chest wall and diaphragm is considered p1 


words, the pressure 
the lung collapse, secondary. (Supported especially by Pasteur.) 

2. The diaphragmatic infection theory, “that due to the onset of inflat 
tion affecting the muscles of the crus situated behind the peritoneum, on 
of the diaphragm and its synergistic and antagonistic muscles are out of actio 
owing to inflammation of the muscle or the pleural membrane covering 
[his results in a disturbance of the respiratory function which in turn I 
to collapse. (The view held by Briscoe.) 


3. The spasmodic reflex theory, that some spasmodic reflex of the bi 
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chioles Causes the m to he me oc luded, pe rmittit o the subsec ey 
of air in the segment of the lung involved (Explanation advance 
john R. Bradford.) 


1. [he simple obstructiot theory, that obstruction of the bron 


secretions 1s the entire explanation, such a condition being all that is nec 
for the development of the other features of the condition, and any di 
of the respiratory function, purely incidental Observations 


and Lee. ) 
5. [he angioneurotic theory, that the rapidity of development o/ 
dition in certain instances and the dilatation of the capillaries and e1 
of the blood-vessels 1¢ 
credence to this theory 
cording to Bergamini 
Shepard. Both Gw 
and Scott also me 
this possibility 
2) ‘he posture theo1 
that the position assu 
by the patient during 
operative convalescence 
may favor the prod 
of this condition. 17 
view is held by Scott 


loelson. 





7: Che theory Ot 
bined obstruction and 1 a 
paired respiratiotr 


“collapse 1S the result 





a combination of obst1 : 


{ 
tion of the bronchiole 
inflammatory ceden 
secretion, and reflex immobility of the diaphragm,” the view held by C1 
and also mentioned i1 stance by Elliott and Dingk 
DISCUSSION BA Oo ( IICAL O} RVATIONS, PATHOLOGICAL FIND 
} Vi I \ . | Cy 
Che origi al contention of Paste ur that this atelec tatic condition was 
to the pressure of the depressed chest wall which resulted from pat 


the diaphragm and other respiratory muscles, is not borne out by the 


In patients Sultering tron tuberculosis. in whom one of the phret ic nel 


has been sectioned as a tl erapeutic measure, this condition has never resu 
consequently some other factor must have been a contributing cause i 


1 


teur’s original cases llott and Dingley performed experiments on 
sectioning the phrenic nerve and other nerves influencing r spiration and 


witnessed this phenomenon. Briscoe likewis« pertormed section of the phret 
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nerve with similar results, while Coryllos and Birnbaum *® failed to 
the condition after phrenicotomy. 

At the autopsy of our first patient, on opening the chest cavity, the 
wall assumed its normal contour and the lungs failed to fill the entire « 
This would indicate that the depression of the chest wall was second 
lung collapse and not the primary factor in producing this lung conditiot 
Case V of our series also, where atelectasis was associated with pneumothor 
the chest wall was never retracted. Elkin ** measured the intrathoraci 
sure in patients suffering with massive collapse and found the negative 
pleural pressure increased. Normally the intrapleural pressure varies 

g mm. He. on 
tion to 2 mm. H 
expiration.** In the 
cases cited by Elki: 
negative pressur 
more pronounced 1 
chest cavities lhe 
est variation noted 

12 mm. Hg. on 
tion and 15 mm. | 
on expiration on the 
volved side; 6 m1 
on inspiration an 
mm. Hg.on expiration 
the uninvolved sid 
the rontgenographi 
servations made in ( 
I and VI, there was 
traction of the trache 
fore definite indi 


ot collapse of the lu 





sinking in of the che 
Fic. 3.—Case VI. Twenty-four hours after injury there was com- Wall. In Case V, wher 
plete atelectatic collapse of the right lung : 
spontaneous pneumoti 
rax occurred in association with massive atelectatic collapse, the chest wall 
did not become sunken and there was little if any displacement of the walls « 
the pleural cavity. We must conclude, therefore, that massive collapse of th 
lungs does not occur solely as a result of paralysis of the diaphragm or othe: 
respiratory muscles, nor from pressure of the chest wall. 

Briscoe’s supposition that collapse is produced by a lack of Sy hronisn 
between the diaphragmatic movements brought about by retroperitoneal inf 
tion of the crus of one or other diaphragm, cannot be upheld because at best 
it would explain abdominal cases only, and post-operative cases in which ther 
had been infection. Many cases have been cited where the condition came or 
so quickly after trauma (gunshot wound) that infection would be impossibl 
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The cases reported by Bergamini and Shepard and by Santee in which coll 
occurred during operation, would rule out infection as an indispensa 


In Cases II and VI of our series. also. collapse followed so soon after it 


as to make infection impossible. Briscoe’s basis for this assumption of 
tion as a cause lies in the detection at autopsy of a thick fibrinous exu 
over the pleura and dia 

phragm \ similar exu 


date was noted by Pasteur 
in his autopsies of post 
diphtheritic patients, 

in the autopsy which w 
performed in Case | 
our series this finding w 
also confirmed. In a 
these cases, however, a pré 
vious infection had be 
established. No evidences 
of such an exudate w 
present in any of our cases 
in which sudden completé 
reinflation occurred, ¢ 
plete, rapid reinflatio1 
was noted in Cases | 


Ill, IV and VI and 


none of these was there 





evidence of such an exu 


date. Reinflation Was SO ; Case VI. Showing appear e after reestablish 
: a f dime ~ nt ‘ s eintatic rred it 
rapid that there would 
have been no time for the absorption of an exudate had it been present. Th 


autopsy reports of Bergamini and Shepard and of Santee on their cases do 
not mention this finding 

We must conclude, therefore, that surely, in many cases, infection of the 
diaphragm plays no part in the production of collapse and that in such cases 
where a thick, pleural exudate does form over the diaphragm and pleura, it is 
rather the result of inactivity of the diaphragm than the cause of any interfer 
ence with its motion. In every case reported in the literature, the appearance 
of an exudate is in association with an established infection. 

The theory advanced by Bradford, that collapse of the lung is brought 
about by a reflex stimulation of the constrictor nerve fibres to the muscles of 
the bronchioles, remains still to be considered. \mple experimental evidenc 
is found of the existence of constrictor nerves and muscle fibres on the bro 
chioles sufficiently strong to produce complete and prolonged constrictior 


satan: 40 Eee 0 oss 
(Longet #; Auer and Lewis *”). That such constriction ever results in atele 
tasis, however, has never been proven. The frequency with which the condi 
tion follows abdominal operation would lead one to suspect that an insult to 
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the vagus nerve might offer the reflex stimulus for this occurrence. ris: 
however, performed numerous experiments in which in an attempt to pro 
this reflex spasm he irritated the peritoneum, stimulated the vagus, et 
without results. There is, therefore, no direct evidence in support of the 1 
that reflex bronchial spasm is the cause of the disease, although there is ¢ 
dence to indicate that contractions of the bronchial musculature may be 
ficiently powerful to shut off the bronchi. 

Bronchial obstruction by secretion alone is the cause suggested by Jacl 
and Lee. Long before the discovery of this condition it had been obsei 
that when a foreign body completely occluded a bronchus, the portion ot} 
lung supplied by the obstructed bronchus became atelectatic. Mendelssohi 
in 1845, and in the following year, Traube,** produced atelectasis by occludi 
the bronchi with paper wads, shot and acacia. Lichtheim®* in 1879, fou 
that introduction of a stick of laminar:a into a bronchus of a rabbit cau 
atelectasis of its lung segment within a few hours, provided the circulati 
of the blood was left intact. If the blood-vessels to this section of the lu 
were ligated simultaneously with the obstruction of the bronchus, the 
remained in the obstructed lung and atelectasis did not ensue. From this 
was concluded that the residual air is rapidly absorbed by the circulatio: 
Similar observations by Chevalier Jackson and his co-workers on foreigi 
body atelectasis in human beings, has resulted in the same conclusions. 
cians (Golden **; Chizzola™) have observed that bronchial tumors, when th 
completely obstruct, produce within a very short time a complete atelect 
of the segment of the lung supplied by the bronchus. 

Partial obstruction results in emphysema. Since the diameter of a bri 
chus is smallest during expiration, obstruction first occurs during this phas¢ 
respiration ; the air which is drawn in during inspiration cannot subsequent 
be expired and remains trapped. This phenomenon is the basis of Manges’s 
diagnostic sign for non-opaque foreign bodies in the lung. Obstructive emphy 
sema is caused by the partial obstruction of a bronchus. The excellent experi 
mental work of Coryllos and Birnbaum in which a bronchus was obstruct 
to varying degrees by inflation of balloons introduced through a bronchoscope, 
serves to confirm these previous observations and to establish beyond a doubt 
the relationship between complete bronchial obstruction and atelectasis, but 
leads no closer to a solution of the problem in spontaneous “massive collapse” 
of the lung, where no evidence of foreign-body obstruction has been found 

Aspiration of secretions alone could hardly explain the condition sinc 
patients, aspirating barium sulphate through broncho-cesophageal fistulz, never 
develop atelectasis. Likewise, no case is reported after tonsillectomy and ther 
is abundant proof of the extreme degree of aspiration which frequently occurs 
during this operation. In no recorded autopsy was there any evidence 
bronchial obstruction. 


That it is possible for thick fluids to result in atelectasis under certain 


conditions is demonstrated in a case cited by Hickey, in discussing a recent 
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administration of morphine has been offered as a possible explanation of 
operative abscess of the lung, the analgesia produced preventing the nor 
expulsion of infected material aspirated during operation. This theory w: 
explain contra-lateral involvement which is occasionally encountered in 
operative atelectasis as seen in Case III of our series. The case referr 
by Doctor Hickey in which massive collapse followed intratracheal inject 
of iodized oil, might well have been due to the previous injection of cocaii 
administration of morphine, or large doses of luminal (which is suppose: 
counteract the constitutional effect of cocaine ) prior to injection and pert 
ting the patient to lie quietly after injection. But toxicity alone will 
explain all cases in which the phenomenon occurs. 

There remain for consideration those cases in which the condition devel 
atter injury (Cases IV and VI of our series), and severe physical strain 
is conceivable that some reflex might result from injury to a remote part ot 
body. It is not uncommon to see patients so severely injured in one part 
the body that the pain from a less severe injury elsewhere is inhibited or over 
shadowed. During the war it is possible that severe fighting conditions, | 
nervous tension and extreme exhaustion incidental to battle, might result 
the inhibition of the cough reflex. Numerous instances have been encounters 
during the war and in civil life where abdominal operations were performe 
without an anesthetic upon individuals in a profound state of exhaustion 


the strain of competitive athletics could not the great nervous tension and 1 


cular effort (Case I] ) produce such reflex inhibition from fatigue ? 

The one constant finding in all instances is immobilization (not paralysi 
of the diaphragm. While the collapse itself is often on the opposite side to the 
operation or injury which precedes the condition, the diaphragmatic immobili 
zation is always on the same side as the collapsed lung. If aspiration of secré 
tions alone were the cause, diaphragmatic excursion should be resumed after 
the dislodgement of the obstruction and reinflation of the lung. This is 
found to be the case; diaphragmatic immobilization often remains for days 
weeks after reinflation. This would seem to indicate that it is inactivated 11 
defense reflex. 

Is it not conceivable that the bronchioles might also be contracted from 
similar reflex spasm? Sibilant rales have been detected by others intermit 
tently over the lung during the time preceding collapse, and the same observa 
tion has been made by clinicians in our cases before it was known that collaps 
was developing. May it not be possible, then, that collapse occurs as a result 
of a combination of all of the factors here noted ? 

It seems most logical to suppose from the available evidence that massiv 
atelectatic collapse of the lung results from a simultaneous inhibition of the 
cough reflex by some toxic or reflex stimulus in association with an impat 
ment of the respiratory function, either immobilization of the respiratory 


muscle from a defense reaction, or paralysis from toxic neuritis. This in tur 


permits the accumulation of secretions, blocking the bronchi and resulting in 
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If one bears in mind the clinical history and the typical Rontget 
massive atelect ti ( pse, none ot the se conditions should cause Col 
Massive telectati ollapse most frequently follows abdominal 
ations or other injury to the chest, abdomen, or pelvis lhe onset is su 
with pain in the chest, fever, dyspnoea, rapid pulse and leucocytosis 
are the physical SIV] l SSsive consoldatiol At this stage the Col 
may resemble lobar pneumonia, especially insotar as pneumonia 1s tree 
rari comyrylt l] . ne sotit 1. cw? ic the retr tio} 
post-operative mpiica e one qd ncirmive ¢ i¢ retractio!l 
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the chest wall o1 that L ncomplicate obar pneumonia does not 
deviation ot the trach« splacement otf the mediastinal structures 
i 
olar absorption takes | e rapidly and there 1s still some obstructio1 
bronchi by secretions cement ot the trachea may be present as 
f., . g 4 , #3 ee oo sanidenienial = 
festation oO le arTeler est U1 er these circumstances iovda 
monia in the resotvil { e cannot be aditterentiated trom massive co 
If only a single lobe, for instance the upper, is collapsed, the phenot 
f Sate 7 OE eer el ae i leat - # 
Ot sinking In Oo re ¢ ( ( pullnye ove 3) Live weart adoes not occu®Y, s 
the slight difference 11 pace caused by collapse Ota single lobe is col 
sated tor by emphyset 1t the remaining aerated lung. Even in this instar 


however, there will be definite displacement of the trachea which will est 


the true nature of the ition. If there is ever doubt about the consol 
tion being due to lobar pneumonia, lung abscess, caseous tuberculous 
monia, or any consolidation other than massive collapse, a safe diag 
procedure is to roll the patient over upon his uninvolved side and caus« 

to coug! \n atelectat ung where there is no bronchial obstruction shou 
immediately reinflate ; consolidation from other cause will not be affected 


\ftter a tew days the patient begins to cough, and attet a time brings 
a varying amount of mucopurulent sputum \t this stage the conditiot 


ts 


be mistaken, clinically, for lung abscess or caseous tuberculous pneumot 


- 


Rontgenogra ver, the picture is usually quite distinctive he 
formation of secretion, it should be remembered. is one of Nature’s meth 
by which inflation is reéstablished. so that at this stage. patches of reinflat 
may be seen here and there in the atelectatic area, and the picture may becot 
confused. With beginning reinflation of the lung, the first structure to retur 
to normal position is the trachea, so that this might have resumed its positix 


in midline if there is much evidence of reinflation lhe narrowing of the 
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interspaces and shallowness of the chest on the affected side would still 
present to establish the diagnosis, however. At a somewhat later stage, w! 
the process has been allowed to go on to reinflation by degrees, a stag 
reached in which all of the displaced structures again assume their nor: 
positions, and even at this stage there may be considerable irregular atelect 
areas remaining in the lung. It may, just at this time, be impossible to « 
ferentiate the condition from broncho-pneumonia. Massive collapse, | 
ever, is unilateral, and broncho-pneumonia is usually bilateral. 

Tumors of the lung may reach such enormous proportions as to « 
pletely fill the chest. Such tumors may continue to grow until they « 
displacement of the heart and mediastinal structures to the opposite sidé 
they never cause retraction toward the involved side, unless by their 
they occlude a bronchus which results in subsequent atelectasis. 

Large pleural effusions, likewise, may produce a homogeneous 
involving one entire side of the chest. In this condition, displacement of 
heart and mediastinal structures away from the involved side is the 
Such displacement may not be present due to fixation of the mediastinu 
from previous infection, but retraction of the mediastinal structures tow 
the involved side never results. Occasionally a long-standing pleural effusi 
may have developed sufficient scar tissue in its surrounding capsule to « 
retraction of the trachea, but this is very rare, and the other elements of 
case will usually establish the true nature of the process. 

Chronic interstitial pneumonia (chronic diffuse fibrosis of the lung) is 
only other massive consolidation which causes retraction of the heart 
mediastinal structures toward the involved side. This condition is chroni 
however, usually following some suppurative process in the chest and the s« 


tissue which causes the pulling over of the mediastinum likewise exerts 


traction on the walls of the bronchi, causing bronchiectatic cavities to fort 
These can be clearly seen through the consolidation. They never occu 


association with massive atelectatic collapse. 


TREATMENT 


17 


The fluoroscopic observation of immediate reinflation of the collaps« 
lung after rolling the patient back and forth on the uninvolved side (affecte 
side uppermost) and causing him to cough, gives a logical basis for this pr 

} cedure as a therapeutic measure. This simple expedient has resulted in imm« 
diate reinflation in every instance which we have observed, and numerou 

confirmations of the observation have been brought to the writer’s attentior 
in this country and abroad. Chevalier Jackson and his co-workers, Hearn at 

Clerf, have shown that reinflation occurs following bronchoscopic removal 
mucus from the bronchi. The process of reinflation may be slow, however 
and often is complete only after several bronchoscopic examinations. It would 
seem advisable, then, in all instances to attempt the simple expedient of rollins 


the patient on the uninvolved side and causing him to cough before broncho 


scopic procedure is instituted. Should this measure fail to produce reéxpai 
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sion, bron hoscopi eCXal atiol shoul | be resorted tf ler te let 
mechanical cause for the collapse. Doctor Jackson and members of 
have demonstrated numet instances of atelectas rom hron< 
hy new growths, foreign bodies and anomalies of the bronchi; thes 
tions represent atelect from mechanical obstruction and are 
similar to the cases het Inder discussion Obviously s mple change 
tion would have no effect on the atelectasis produced under sucl 
stances and bronchos« c examunatio would be indicated for the -e 
of its Cause 
UM MARY 
} Massive atele pse of the lung is a definite clinical entity 
name should be reserve or cases tollowing out the general clinic: 
herein mentioned, in w there 1s collapse of a previously well-aerated lui 
without mechanical obstruction from foreign body, tumor or anomaly 
name is not entirely descriptive of the condition and will probably give 
in time to a more scientific designation lhe term “acute lobar idiopat 
atelectasis” has been suggested by Dr. Seth |. Hirsch.* Congenital atelect 
and atelectasi rrol ! hanical cause such as foreign bodies. tumors 
| ynomalies d not be considered 
| ’ " 
2. It is characteriz y sudden collapse of one or more lobes in 
; previous!) ( Lers m some unknown cause 
3. It is most trequently observed after abdominal operations, wou 
other injuries such ; ractures of the pelvis or femur, but may follow 
ently trivial injurie 

} Ror . OT there dense consolidation correspo ¢ 
one Or more obes or t h entire lung, homogeneous 1 character and res 
bling consolidation trot pneumonia. The narrowing of the chest on thi 
involved side, the appre I tion of the intercostal spaces. the elevation of tl 
diaphragm and the draw over of the heart and mediastinal structures tow 
the involved side, make the condition readily recognizable. 

5. It seems most ical to suppose that the condition is due to a sit 
taneous inhibition of the cough reflex by some toxic or reflex stimulus in ass 
ciation wit! impairment ot the respiratory muscles, either immobilizatio 
from a defense reaction o1 paralysis from tox« neuritis. which permits secre 


tions to accumulate ] low kk the bron hus. and atelectasis results. Ne it} eT 


alone is abl to bri Yy about this condition: a simultaneous occurrence is neces 
sary tor its developme 
{), he treatment simple and consists 1n rolling the patient bac 


forth on the uninvolve ide ( rdinarily no other therapeutic agent is ne 


essary. L[his simple procedure has, in all instances in which we have insti 


tuted it (five), prove uccesstul in promptly reéstablishing aeration of the 


lung. Jackson and his co-workers have reported reinflation after repeated 


* Pers | commu 
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bronchoscopic removal of mucus from the bronchi and bronchoscopy s! 


be resorted to if this simple manceuvre fails. 


BIBLIOGRAPHY 


‘ Bradford, Sir John R.: 1920, Oxford Loose Leaf Medicine, vol. ii, p. 127 
Scott, W. J. M., and Joelson, J. J.: 1927, Arch. Surg., vol. xv, p. 855 
‘Bergamini, H., and Shepard, L. A.: 1927, ANNALS oF SURGERY, vol. Ixxxvi, | 
‘Santee, H. E.: 1927, ANNALS OF SURGERY, vol. Ixxxv, p. 608 

Pasteur, W.: 1890, Internat. Jour. Med. Sci., September, 1242 
“Idem.: 1908, Royal Coll. Phys., Bradshaw Lecture. 

‘Idem.: 1914, Brit. Jour. Surg., vol. i, p. 587 

"Elliott, T. R., and Dingley, L. A.: 1914, Lancet, vol. i, p. 1305 

Holmes, G. W.: 1924, Am. Jour. Rontgenol. and Rad. ‘lher., vol. xi, p. 509 
Crymble, P. T.: 1918, Brit. Jour. Surg., vol. v, p. 363. 


Briscoe, J. C.: Quart. Jour. Med., vol. xiii, p. 293 

*Scrimger, F. A. C.: 1921, Surg., Gyn. and Obstet., vol. xxxii, p. 486. 

Elwyn, H., and Girsdansky, J.: 1922, Jour. Am. Med. Assn., vol. Ixxix, p . 

* Hirschboeck, F. J.: 1922, Am. Jour. Med. Sci., vol. clxiv, p. 268 

Cutler, E. C., and Hunt, Alice M 1922, Arch. Int. Med., vol. xxix, p. 440 

‘Regan, J. C.: 1924, Lancet, vol. ii, p. 1222. 

Ritvo, Max: 1924, Am. Jour. ROntgenol. and Rad. Ther., vol. xi, p. 33; 

Scott, W. J. M.: 1925, Arch. Surg., vol. x, Pt. 1, p. 73 

’ Barling, S. G., and Morrison, J. 1 Manual of War Surgery N. Y. Oxford 
Press, p. 170. 

Barling, S. G., and Levestre: 1919, Manual of War Surgery N. Y. Oxford | 
Press, p. I9l. 

‘ Jackson, C. G., and Lee, W. E.: 1925, ANNALS oF SuRGERY, vol. Ixxxtii, p. 364 

* Sante, L. R.: 1927, Jour. Am. Med. Assn., vol. Ixxxviii, p. 1539 

‘Mason, R. L.: 1926, Surg. Clin. North Am., vol. vi, p. 730 


‘ Junghagen, S.: 1926, Acta radiol., vol. v, p. 250 
Trout, H. H., and Hoyter, H. M.: 1926, Va. Med. Monthly, vol. liii, p. 214 
" Eades, M. F.: 1926, Boston Med. and Surg. Jour., vol. cxev, p. 258 
‘ Beals, J. A.: 1926, Jour. Florida Med. Assn., vol. xiii, p. 14. 
* Churchill, E. D., and Holmes, G. W.: 1927, Arch. Surg., vol. xiv, p. 1093 
’ Churchill, E. D.: 1925, Arch. Surg., vol. xi, p. 489. 
Hearn, W. P., and Clerf, L. H.: 1927, ANNALS or SurRGeERY, vol. 1xxxv, p. 54 
Benedetti, P.: 1927, Arch. di pat. e clin. med., vol. vi, p. 342. 
* Keith, D. Y., Keith, J. P., and Bell, J. ( 1927, Ky. Med. Jour., vol 
Solem, G. A.: 1927, Med. Clin. North Am., vol. xi, p. 105 
‘ Mastics, E. A., Spittler, F. A.. and McNamee, E. P.: 1927, Arch. Surg., vol 
Asper, G. P.: 1927, U. S. Vet. Bur. Med. Bull., vol. iii, p. 1143 
" Campbell, H. E.: 1927, China Med. Jour., vol. xli, p. 711 
‘Diez, J.: 1927, Prensa méd. argent., vol. xiv, p. 201 
"Garrett, D. L.: 1927, Jour. Okla. Med. Assn., vol. xx, p. 262 
*McKinney, J. T., and Porter, W. B.: 1927, South. Med. Jour., vol. xx, p. 681. 
” Kletz, N.: 1927, Lancet, vol. i, p. 179 
Brennemann, J.: 1927, Wisc. Med. Jour., vol. xxvi, p. 187. 
* Leopold, S. S.: 1924, Am. Jour. Med. Sci., vol. clxvii, p. 421 
Smith, F. J., and Davidson, E. ( 1927, Jour. Mich. Med. Soc., vol. xxvi. p 
‘“ Peppard, T. A.: 1927, Minnesota Med., vol. x, p. 5 
“ Gwyn, N. B.: 1923, Jour. Assn. Am. Phys., vol. xxxviii, p. 411 
“ Coryllos, P. N., and Birnbaum, G. | 1928, Arch. Surg., vol. xvi, p. 501! 


* Elkin, D. C.: 1927, ANNALS OF SURGERY, vol. Ixxxvi, p. 887 


176 





MASSIVE (ATELECTATIC) COLLAPSE ¢ 


FF THI = 

“ Brubaker: 1916, Textbook of Physiology. sth ec Blakest QO , ‘ 
“ Longet, M 1642, Comp. rend. Heb. des Sx vol. xv 7 
‘Auer, |., and Lewis, P J. of Exp. Med.. 1010, vol ; 

Physiol., 1910, vol . 430 
Mendelssohn, 1845, quoted | Lord, F. ] IQ! Diseases of the Bronch 

Pleura, Lea and Febiger, Phila 
* Traube, | 1846, Beitr. z. exper. Path. u. P] ysiol.. vol oni 
Lichtheim: 1879, Arch. f. exper. Path. u. Pharm.. vol. x Dp. 54 
‘Golden, Ross.: 1925, Am. Jour. Roentgenol. and Rad. Ther., vol 21 


Chizzola, G.: 1927, Arch. di Radiol., vol. iii, p 
“Manges, W. | 1922, Ar ir. Réntgen., vol. ix. p, 288 
‘Scholty, C. J.: 1921, Med ur. S, Africa. 
‘Tidy, H. L., and Phillips, | 1914, Lancet, vo 
'Carlson, A. J., and Luckhardt, A. B.: 1921, Am. Jou 


. le ur. Physiol vol. ly p. 13 
Harrington, S. W.: 1027, A p Sunceay, vol. lnxay, p. 152 
Lewd, C., and Ritvo, M 24, Boston Med. and Sure Jour., vol. exe p. 110 
12 177 








SURGICAL LESIONS OF THE BILIARY TRACT * 
By Watrer A. SuHerwoop, M.D. 


or Brooktyn, N. Y. 


FROM THE DEPARTMENTS OF SURGERY AND PATHOLOGY OF THE BROOKLYN HOSPITAI 


Tue clinical and statistical features of this report are based on a study of! 
two hundred consecutiv. cases of diseases of the biliary tract, admitted 


service of the writer during the past four years in the wards and private root 
of The Brooklyn Hospital. 

The majority of these patients (about 65 per cent.) had been previou 
observed and a provisional diagnosis made in our out-patient department 
after admission to the hospital, all of them were personally studied and car 
for by the writer, or one of his associates, with the definite aim of attempti 
to clarify our own opinions and the viewpoint of our staff as well as to 
relate, if possible, certain clinical and operative findings with the labor 
studies and end results. After hospitalization most of these patients 
again returned to the clinic for follow-up observation and appropriate 
care where they were seen at regular intervals by the same members of 
hospital staff; thus ensuring a unified system of surgical care and sequent 
study in the hands of a rather small group of men. 

The results of laboratory investigations included, are based not only 
study of the two hundred cases covered in this analysis, but also on the ey 
ination of material secured from the patients of other surgeons in the 
hospital. This review of pathological material was undertaken by Jai 
Denton at the same time that our clinical observations were begun. [1 
over four hundred gall-bladders were studied and the results of Dent 
observations were summarized and published in the Archives of Surge 
January, 1927. In brief, he was able to characterize lesions of the bili 
tract as primarily mechanical and circulatory disturbances rather than 
tious ones. This conception, while at complete variance with the genet 
accepted explanation of gall-bladder disease, has been found of value to u 
establishing a better understanding of the conditions encountered and 
therefore, propose to present an analysis of our material in the light of 
altered point of view. 

' In the first place, it may be of advantage to delineate briefly our concepti 
of the salient features of biliary tract disease, based primarily on clinical obset 
vations but attempting at the same time to keep in mind the results of pat! 
ological and bacterial studies which we believe to be accurate and useful 

In our experience, by far the greater number of disturbances of the biliat 
tract which may be successfully managed by the surgeon, and with the greatest 
relief and satisfaction to the patient, are those which have their basis 
obstruction to the normal flow of bile through the duct system and by far th 
most common and frequent cause of such obstruction is the presence of stones 


* Read before the New York Surgical Society, March 14, 1928. 
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gravel, or inspissated bile in the gall bladder, cystic, common or hepati« duct 
The symptoms and effects of stones depend on their size, number, to so 
degree on their chemical characteristics, and finally on their location in the duct 
system. They may be found in any of the following places 

1. In the intrahepatic ducts. 2. In the extrahepatic ducts. 3. In the 
gastro-intestinal canal. 4. In the peritoneal cavity. 5. In the gall-bladdet 

Stones in the Intrahepatic Ducts——When stones are located in the int1 

hepatic ducts the damage done to the liver depends on whether the stones 
large or small, single or multiple, and upon what proportion of the duct systet 
is involved or obstructed. If, as is usual in this location, the stones are small 


or in the nature of what is commonly called gravel, only partial obstruction of 


’ the duct radicles ensues, the effects are not serious and usually confined to 
; small portion of the liver. When of greater size and located in the large 
intrahepatic radicles the entire liver will be intensely engorged with bile an 
there may result extensive necrosis of liver cells from back pressure. ‘This 
condition is probably what is generally termed or understood as hepatitis 
association with biliary tract disease. Intrahepatic stones may be complicated 
by an ascending cholangitis but in this location they do not often lead to com 
plete occlusion of the duct svstem, and the condition is seen more often at 
autopsy than clinically 
Stones in the E:xtral tic Ducts.—Stones 1n the extrahepatic ducts cot 
stitute the most serious result of gall-stone formation. In this location, the 
gravity of the situation depends, in a large measure, upon the completeness of 
the occlusion. Cases are not infrequently seen at autopsy in which a stone 
of considerable size had been present in the common duct for a long period of 
time with enormous dilatation of the duct and still with no serious effect o1 
the liver substance. Sudden and complete obstruction of the duct by stone 
however, always results in obstructive jaundice and invariably calls for prompt 
surgical intervention. In contradistinction to the gall-bladder, impaction of 
stone in the common duct is not infrequently complicated by ascending infe 
tion of the duct system and ascending cholangitis results. This, of course 
adds to the seriousness of a condition already in itself a menace to life. Cho 


langitis 1s, as a rule, obviously infective or bacterial in origin. 


If a stone is impacted in the ampulla of Vater and if the ampulla receives 


both the bile and pancreatic ducts, either the retrojection of bile into the par 

creas or escape of pancreatic enzymes may result in hemorrhagic necrosis of 
the pancreas hat hemorrhagic pancreatitis is frequently a complication o1 
result of obstruction or inflammatory disturbances in the biliary system, theré 
can be little doubt 


Stones in the Gastro-intestinal Canal.—Four cases of partial or complete 
intestinal obstruction due to the presence of large gall-stones in the intestinal 
canal, have been observed in The Brooklyn Hospital during the past few 


years. The location of the fistulze through which they have entered the intes 


tine has been variable, but in each instance it was assumed that stones of such 


enormous size (in one instance as large as a hen’s egg) must have ulcerated 
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through the gall-bladder wall into an adherent loop of intestine; the 
these stones was such as to have precluded their original presence or exist: 
in any location other than the gall-bladder. 

Gall-stones in the Peritoneal Cavity —We have operated on three p 
in whom gall-stones were found free within the cavity of the peritoneun 
two of these the rupture of the organ was apparently spontaneous ; ther¢ 
little or no evidence of gall-bladder pathology and the peritonitis ensuing 
nothing more than a transitory chemical reaction from the irritation of 
biliary secretion on the peritoneum. The third case was that of a ruptur 
gangrenous gall-bladder in which a simple drainage operation resulted in th 
uncomplicated recovery of the patient. In this case, numerous stones we: 
lost within the peritoneal cavity, but after a lapse of three years the patient 
has never manifested any symptoms referable to the presence of these fore 
bodies. Other cases have been reported in which gall-stones were fi 
encysted within the folds of the omentum or in other locations within 
peritoneal cavity. They may, and in some instances do, lead to localiz 
abscess formation, but rupture of the gall-bladder and the escape of bile ar 
stones into the general peritoneal cavity need not necessarily cause mor¢ 
turbance than a transitory chemical peritonitis. 

Stones in the Gall-bladder.—The presence of stones in the gall-bladde: 
may or may not be accompanied by symptoms or appreciable pathologi 
changes in the organ or any other part of the biliary tract. Such stones app 
often to be harmless foreign bodies although invariably a potential source 
trouble and danger. We have on many occasions, when operating for othe 
conditions, seen gall-bladders both large and small containing many stones 
which the patient had never complained of symptoms and in which the ors 
grossly and histologically showed little or no pathological change. Cultur: 
made from gall-bladders freshly removed and containing stones were 
quently returned with negative results, and stained sections of many parts 
the mucosa and gall-bladder wall in numerous instances failed to reveal 
presence of bacteria, and showed none of the characteristic changes associat 
with infection. 

In cases, on the other hand, in which pathological change is easily re 
nizable, such changes appear to be the result of mechanical and circulator 
disturbances due to the presence of a foreign body and usually to its impa 
tion in the cystic duct. 

That a secondary infection may and often does develop as a result of 
presence of stones, and the trauma produced thereby cannot be denied and yet 
we are entirely at variance with those who maintain that gall-stones do not 
develop except in the presence of an infected medium and that they are iny 
riably the end-result of bacterial invasion. 

It seems to us as the result of our own clinical and laboratory experienc 
that a disturbance or unbalance of body chemistry in its relation particular! 


to cholesterol and calcium metabolism must be the important and primary 


factor in the etiology of cholelithiasis. It would seem also that the recent 
180 








SURGICAL LESIONS OF THE BILIARY TRACT 
investigations of Wells, Benda, Dewey, Boyd, Sweet and others would te: 
support this contention 

Gradual occlusion of the cystic duct by a stone appears usually to result 
mucous hydrops of the gall-bladder. Sudden occlusion is accompani 
marked cedema of the gall-bladder wall and hemorrhage either into the 
of the organ or between its several layers his is the condition observed 
a severe biliary colic associated with impaction of a stone in the cystic 
if repeated often enough there ensues marked thickening and fibrosis 
gall-bladder wall itself 

Such effects are produced in the first instance by interference wit] 


venous cir ulation. and V\ en severe enough to seriously obstruct QO! bloc K tie 

arterial supply, there results a partial or complete infarction or gangrene 

the organ, depending upon the degree of occlusion or thrombosis of the vess« 
There can be no question but that stones pass down through the duct 

tem and into the intestine In cases where the gall-bladder shows obviou 

pathological change but where no stones are found it is not unreasonabl 

assume that such changes had their origin in circumstances connected with thx 


} 


previous presence and passage of calcul 
We cannot agree with those who have likened the acute gall bladdet 
the acutely infected appendix [heir constitutional symptoms, tempet 


ture reaction, blood picture, pathogenesis and bacteriology are not i1 


way analogous 


The acute gall-bladder, even though perforated and with a resultant 
peritoneal abscess, rarely shows any tendency toward the development 
spreading peritonitis and the organisms recovered from such cases are of 
ferent strains and types from those associated with suppurative lesions of the 


appendix In so-called empyema o! the gall piadder, In which the Cavity ol 


the organ is distended with a thick mucoid material of yellowish or greenis] 


vellow tinge, wt have oTrtel failed to recove!l pathogen organisms and smeat 


were trequently negative tor pus cells and bacteria k'ven in the most sever 
i 


= 


cases in tection had supervened, the formation of plasti 


exudate and other evidences ot a spreading and severely infective peritoniti 
such as are often seen in the lower abdomen, were lacking 


In chronic disease of the gall-bladder in which no stones were found thi 


1 


pathologic changes most commonly noted were fibrosis and involution atro 
phy, the same as may be seen in many other tissues and organs in patients past 
middle life It is our belief that such changes may be understood 
explained on the basis of circulatory disturbance associated with prolonged 
chronic yvenou stasli orn echanical origin 

In the pathological material examined in such cases in our series the pre 


ence of infection could not be demonstrated. 


CLINICAI ANALYSIS 


When we began the 


institute a logical method of study and procedure and except for a few acut 


bservations, about four vears ago, it was decided to 
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cases, obviously in need of prompt surgical relief as an emergency mx 
the policy of conservatism was adopted for two reasons : 

First:. Because we had come to believe that the average acute gall-bladde: 
may, with advantage, be allowed to subside and the surgical procedure unde: 
taken after the cessation of acute symptoms with greater safety to the patient 

Second: For the reason that in many patients with suspected biliary t1 
disease we have felt that sufficient time should elapse, not only for the pur; 
of making complete and accurate diagnostic studies, but also in the inter 
determining, in each instance, the factor of safety or operative risk 

Since the adoption of this policy we are aware of no instance in whic! 
been detrimental to the patient, whereas previously, when it was our cust 
to regard the average acute gall-bladder as similar to suppurative appendi 
citis, and to institute radical surgical measures with corresponding prompt 
tude, we can recall several instances in which disastrous results might | 
been avoided by a more careful and delayed consideration of the surgical i1 
cations and predetermination of the operative risk. 

The method of observation and study which we have applied to th 
patients has been in no way different from those measures employed in n 
other surgical clinics. Without unnecessary waste of time we have attempt 
to utilize, in logical order, all of those various diagnostic and pre-opet 
aides which have come to be recognized as of any direct or indirect valu 
by so doing it has been possible in most instances to make accurate estimati 
of the underlying pathology, to convert poor operative risks into comparati 
safe ones, and to carry out the indicated surgical procedure at a time and 
manner least detrimental to the patient. 

Without going into the details of history, physical signs, X-ray findir 
and laboratory data, the analysis of our cases may be best summarize 
tabular form. 

TABLE I, 


Analysts of 200 Cases of Biliary Tract Disease 


Acute cases (with primary or recent 
Acute exacerbations in chronic cases (based on pathology 
Chronic cases (including 8 carcinoma 


Total 
Age limits—15 to 86 years. 
Males—so. Females—150. Ratio—1 to 2. 
Distribution in Decades. 


2nd Decade 7 
3rd Decade 29 


4th Decade $0 
5th Decade 57 
6th Decade +7 
7th Decade 16 
8th Decade 2 
gth Decade I 
Total ‘ 200 ¢ 
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Acute cast 


Chronic cast 


Pancreati 


~a = 


' 

y 

7 4 

: Va nant D ; 
Carcinoma ga ( t { 
Carcinoma ht , 
Carcinoma | I 2 


: Q 
ABLE IV 
} yn } (/ é lecton 
Acute cast 
Chri ‘ =0 
Tot a 
' 
lO rit 
TABLE V 
\ Ra Stu 


Of diagnostic va it O4 
Stone } OWT } Xx ra $¢ 24 
Extra-biliary « nce of § ider disease it "0 
Made 11 90 
Agreement wit necotioa Cautis ‘7 last 11 


ABLE VI 


Surgu ul Résumé 


.) 
Chronic—Refused operatio1 ! 
Chronic—Pregnan I 
Chronic—Risk out of proportion t mpton o 


Total 16 
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Cholecystectomy 
Cholecystostomy 
Choledochostomy 
ot panct 


Cholecystgastrostomy (cancer 


Simple drainage of gall-bladder an 


, 
\ 
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VII. 


Operations. 


1ssociated Operations. 


Appendectomy 
Gastro-jejunostomy 


Operations——1d54 


Cancer cases—5 (gall-bladder, hepat 
Deaths in acute cases (6 in 54 


Deaths in chronic cases (7 in 146 


Combined mortality (exclusive of car 


Age 


44 


Acutely inflamed gal 


der stones, hemorrhagi bladder and post-op. w 
pancreatitis pancrea iry and pa 
charge 
2 45 F Perforated gall-bladder, | Cholecystostomy | Almost mor 
stones, localized intraperi and drainag¢ ion, Died 2 
toneal absces op 
3 | 25 | F | Acutely inflamed and d Cholecystectomy | Went into 
tended gall-bladder, tone appendectomy improved wit 
in cystic duct drainage never rallied, 
post-op 
4 | 25 | M | Spontaneous perforation of | Choledocho Gradually fai 


common bile duct 


creatitis, biliary peritoniti 


5 | 45 | F | Stoneincommonduct, 
taneous perforation 
rupture of common 
duct biliary peritonit 

6 | 50 | F | Perforated gall-bla 
intra-abdominal abs« 


lABLI 


a 


P 


VIII. 


Vortality. 


Death 18 . 
d pancreatic duct 
TaBLe IX, 


of Operative Deaths 


e of Cancer Case 


| ule ( ases 
Opera Le t 
l- | Drainage of gall- | Neverrallied 


in tomy, drainage creatic a 


No stone found 


m- | Choledochos Died 48 hour 
nd| tomyanddrain-| peritoniti 

1 

ie age 

ler | Cholecystostomy | Died 48 hour 


} 


drainage of ab general perit 
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COMMENTS AND CONCLUSIONS 


In this analysis several factors are worthy of special comment: 

It is noteworthy that at operation stone formation was present in 120 
about 65 per cent., of the total number of cases operated. In 108 X 
studies, the presence of stone was demonstrable in only twenty-four patie: 
or about 22 per cent. of those in which such examinations were made 

Malignant disease was found in eight patients and constituted 4 per c 
of the total. 

Obstruction of the common bile duct with jaundice was observed in 
cases or 5 per cent. of the entire series. There was no instance of accident 
injury to the duct system. 

While in this series cholecystectomy was the operation of election for g 
bladder disease, cholecystostomy, or simple drainage operations, were don 
eleven of the acute cases as an emergency measure. We feel that this simplet 
procedure should be more frequently utilized in the acute, bad risk patient 
reserving the radical and complete operation for a subsequent time. 

In the analysis of our end-results it may be seen that the patients wl 
obtained the most permanent and complete relief from symptoms were th 
with cholelithiasis ; that they sought relief because of repeated attacks of | 


iary colic or because of an acute episode characterized chiefly by severe ri 


upper quadrant pain, not relieved by ordinary measures. At operation 
these cases, it was found that they were almost invariably associated w 
impaction of stone in the cystic or more rarely the common duct and that 
underlying pathology was not primarily infectious in origin but due chiefly 


mechanical and circulatory disturbances with resultant cedema, hemorrha 


hydrops or infarction. When actual infection was shown to be present 
seemed to us to be a complication, or late result, rather than the primary lesio1 

The cases, on the other hand, which were least satisfactory in permanent 
relief of symptoms were those not associated with cholelithiasis: who sought 
relief, not because of severe pain or colic, but who presented that vague trai 
ot digestive disturbances which have been so often ascribed to chronic inf« 
tion of the gall-bladder. In cases not exhibiting more definite pathologi 
changes than slight fibrosis or involution atrophy and presenting this well 
known vague group of symptoms, we have come to believe that such gall 
bladders should be less frequently sacrificed than has been the recent practic 
of many surgical clinics, and that the causes for such symptoms should 
sought for elsewhere and corrected by means less hazardous and with better 
end-results than have followed the too frequent removal of this organ. 

The term “cholecystitis,” either acute er chronic, implies the presence « 
infection. Does it always portray an accurate picture of the most frequent! 


encountered and predominant surgical lesions of the gall-bladder ? 
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CLOSURE OF THE ABDOMEN WITHOUT DRAINAGE AFTER 
OPERATIONS UPON THE BILE TRACTS 
By Harry Mortimer Ricurer, M.D 
AND 


Leo M. Zimmerman, M.D 


or Cuicaco, Iu! 


;, nn  « 
IN THE twelve years since we began to advocate the primary closure 
abdomen after operatiol on the bile tra ts, the tre d ot surgical pract 
gradually swung toward that direction Many surgeons, however, still 
to the practice of routinely draining these wounds. In a recent article, \ 
steen concludes, on the basis of a case of his owt and from a 


described ll 


the liter iture, that the “‘so called ideal ch Necystectomy 18 


safe procedure ; that di age atter cholecystectomy is imperative ; that 
safeguard and does no harm.” \W. |]. Mayo has closed tentatively, wit! 
drainage, Ina series O! ses, but states that “‘a little drain 1s a comfort 
surgeon and sometimes a life buoy to the patient.”” In the European literatur: 


too, there has been a re ction away trom the routine use oO! the drain, put 
majority of surgeons still follow the old practice of leaving drains or tampot 
in all cholecystectomy wounds. Moynihan writes, “There are surgeot 

like to close the abd yen atter removal ot the gall bladder. and thers 
surgeons who do not place mvselt with confidence among the latter 
never close the abdomen without a drain, though in the days of my adve1 
turous youth | often did.” Hartmann objects to extensive tampons 
limits himself to small drains, but is afraid to relinquish them entirel) 
veteran Korte writes, “‘He who is wise will stick to the drain,” and Ender! 
declared to the Gert Surgical Society, xe) have been reared in the tear « 
God and the Peritoneum,” and thinks primary closure is permissible onl 
carefully selected cas¢ his middle view, that the abdomen may and s 
be closed in the presence of certain well-defined and rigidly observed 
tions, is maintained by Haberer, Payr and others. | bviously, the concept! 


1 } 
| 


as to what constitute indications varies widely in the different « 


inics 
In our own work, we have been closing the abdomen without drai1 
gall-bladder operations for over twelve years. We have increasingly widen 
our range ot indications, and are strongly convinced of the safety and of the 
advantages gained in omitting the drain. We close our incisions after com 
mon duct work, and after trans-duodenal choledochot ny, as well as 
simple cholecystectomy. We usually follow this practice in acutely infect 
cases as well as in chronic, relatively aseptic ones, and do not re 
ing of bile or of duodenal contents in the field of operation a contra 
tion. If there is uncontrollable oozing from the liver bed, a gauze pack is 
left in place ; if in common duct operations, the accurate suture of the d 
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impossible, or if some other special contra-indication exists, we place ; 


in the incision. Otherwise, we do not drain. We have closed prima 


262 bile tract operations, and with one possible exception which w 


described later, have yet to regret having omitted the drain This rey 


based on 400 consecutive gall tract cases, special consideration being 


ne as 
the question ol drainage. lable | 
TABLE | 
VV M 1 
(y I Opera - 
( ( ase 
| Simple 
cholecystectomy »Q I 3.45) 204 2 0.98) 223 
I] Cholecystectomy plu 
common duct work 38 3 7.69 -37 2 7.41 65 3 
III Cholecystectomy plu 
other major work 3 oO 0.00) 22 2 9.09) 25 
IV Simple 
cholecystostomy 54 4 5.55 54 +4 
V Cholecystostomy plu 
common duct work 7 2 | 26.57 7 
VI Cholecystostomy plu 
other major work 11 7) 0.00 11 
Vil Primary common 
luct work 1O ~ 50.00 2 oO 0.00 12 
VIII | Muscelianeou } 2 | 50.00 7 I 14.27| I! 
Total 156 1( 10.26) 262 7 2.67) 418 
In Table I, are listed the 418 operations performed on 400 consecut 


patients, with diagnosis of gall tract disease. For purposes of clarity, 


' 
rons adone 


are divided into eight groups on the basis of the type of operat 


will be seen that cholecystectomy was done in 323 cases, sixty-five times 


additional common duct work, and twenty-five times associated wit! 


other major abdominal surgery. The appendix is usually removed 


matter of routine and is not included as additional “major” work. Of 


292 
I“) 


marily without drainage in 253 cases. 


cholecystectomies, the wound was drained in seventy and closed 
Simple cholecystectomy with prin 
closure of the incision was done 204 times with two deaths, an average 1 
tality of 0.98 per cent. One of these deaths was due to acute pancreatit 
the other to a pulmonary embolus on the day on which the patient was to | 
left the hospital. The average mortality in all of the cholecystectomized « 

including those with common duct or other major operative work was 3 
per cent. It will be noticed that the percentage of fatalities is higher in 


drained groups than in the not drained. The obvious explanation, of cours¢ 
is that the severest and most difficult cases are the ones which most frequent! 
This explanation accounts, too, for the relatively | 
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TABLE II. Continued. 


261 Cholelithiasis, Cholecystectomy) Y« General perit 
commo holedochotomy tis. Incisi é 
ston¢ opened I 
not to 
Fluidcontat 
no iT C 
pubic dr 
[I 286 jI stricture t Cholecystostomy, Hepat | 
mon duct fror choledochotomy fice Het 
stone 1 month later orrhage. Ch1 
Jaundice Cholecystectomy! Y« pancreatit 
‘White Bile’ holedochostom Shock 
Duct dilated 
229 Oo! Cholecystoston Cholecystectomy No Perit 
2 wee k ago for holedochotomy Aut 
acute G. B Duodenotomy 
Stricture of Ampulla in- 
mon duct fror cised 
inflam. or 
93 57 Previous chol Cholecystectomy No Clinica L | 
cvstostotr Mvomectomy monat le 
Cholelithias ind suspension, but no aut 
Uterine fibroid ep. incision 
II] 214 47 Acute cholecyst Cholecystectomy Obstruct 
U1 \y tro-entero No G-I r 
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Pylori and entet 
tiorT isto! 
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In Table II are listed all of the fatalities occurring in the series, wit 
statement giving as accurately as possible, the cause of death in each « 
From the two foregoing tables, several salient observations are to be nm 
The importance of early operation, that is, while the pathologic changes 
still limited to the gall-bladder, is clearly indicated. Thus, the mortality 1 
in the simple cholecystectomized patients was 1.29 per cent. as against a 1 
tality of 14.28 per cent. in all of the cases requiring work on the common du 
\nd of the three deaths occurring in the simple cholecystectomy group, 
one from pancreatitis (Case 390) can scarcely be included among the « 
cases. The safety of closing the abdomen without drainage is also brou 


out. Sixteen of the twenty-three deaths were in drained cases (10.27 
cent. mortality), while only seven (2.68 per cent. mortality) occurred i1 
non-drained ones. This difference, as mentioned before, is largely du 
the fact that the most difficult, and poorest risk cases are the ones most « 


requiring drainage. Nevertheless, it emphasizes the relative safety of prin 


Among the non-drained fatalities, there was only one death 


closure. fro 
peritonitis (Case 229). ‘This is the single instance referred to above in wl 
it might have been better to drain. The patient, a woman of sixty-one, car 
under observation during an attack of acute cholecystitis. A simple chole 
tostomy was done, and she reacted well, although there was an unusual degr: 
of shock for the limited amount of work done. Three weeks later, the 
bladder was removed, the common duct incised, and sounds passed in bot! 
directions. Obstruction to: the sound was encountered in the region of th: 
ampulla, and the duodenum was opened. The ampulla was incised, pern 
ting the sounds to be passed through what appeared to be a stricture 
previous inflammation or stone. Peritonitis developed, terminating fatall) 
the sixth day. The diagnosis of peritonitis was confirmed at autopsy. Whil 
it is doubtful whether the presence of a drain would have altered the outcome 
in the 


in this case, since it did not prevent those deaths from peritonitis 


drained cases, the wisdom of the primary closure may be questioned. In Cas¢ 
88, in which the gall-bladder was removed; the common duct incised, fre 
of stones sutured; and the abdomen closed without drainage, all in the pr 
ence of acute infection plus jaundice, the error in judgment was probably 
doing too much rather than in omitting the drain. With these possible excey 
tions, there has never been occasion to regret having closed without drainag« 


L¢) 


in gall tract operations, and the procedure, in our hands, has proved 
safe and satisfactory. 

It is to be emphasized that in the group of over two hundred simp! 
cholecystectomies closed without drainage, only one death, that from paner 
titis was of abdominal origin, and it is difficult to associate this fatality witl 
the question of wound drainage. In the entire series of 262 cases of all typ 
which were closed without drainage, there was only one in which death w 
definitely due to peritonitis. 

The advantages gained for the patient by omitting the drain after gal 


tract operations are for the most part obvious, and have been too o 
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were drained. One of these was an acute case with considerable cholai 
and the cystic duct stump was not ligated; in two the drain was in 
because of persistent oozing from the liver bed, and in the fourth, ther: 
an acute gangrenous gall-bladder which ruptured during the removal 
considerable soiling with highly infectious material It will be note 
post-operative stay in bed and the stay in the hospital were consider 
shorter in the non-drained cases. The average stay in bed in this grou 
seven days. This is interesting in light of von Haberer’s repeated w 
that when these incisions are drained, the drain must be left in for a mini 
of twelve days. According to this, the majority of our non-drained cas¢ 
discharged from the hospital before the others may be relieved of their 
In those cholecystectomized cases in which the common duct was also op 
nine were closed without drainage and six were drained. Curiously, th 
valescence here was more rapid in the drained cases, the explanation lb 
that recovery in several of the non-drained group was delayed by comy 
tions of one type or another, in no case abdominal, and in so small a seri 
cases, the average length of the post-operative course is materially incré 
Of the entire 100 cases, eighty-three were closed tightly, without drair 
and seventeen including the cholecystostomized ones were drained 
The chief argument advanced against primary closure is that of 
from bile leakage. That such leakage occurs when the wound is drain¢ 
common knowledge, and the assumption is that if the incision had not 
drained, a serious or, perhaps, fatal biliary peritonitis would have e1 
There is evidence, however, to indicate that such bile leakage occurs 
less often in non-drained cases than in drained ones, and which would se¢ 
to suggest that the drain itself is a factor in causing the escape 
Blalock, reviewing all the gall-bladder cases operated upon at Johns Hoy 
Hospital over a period of thirty-five years, reports that 38 per cent. oi 
cholecystectomies (the incision in all cases had been drained) drained 
after the operation. Holman, observed bile drainage twenty-two time 
sixty-eight cases and Walzel and Wiesentreus found ten in ninety-nine 
drained cholecystectomies in von Eiselsberg’s Clinic. Vigyazo places th 
dence of such bile flow at approximately 10 per cent. Bile leakage 
drained cholecystectomy, on the other hand, is a rare occurrence $0 
cases have been reported here and there, and in many of these gross erro1 
technic probably played a role. In our own work, we have never | 
reopen the abdomen because of insufficiency of the cystic duct stum, 
have had occasion to evacuate biliary accumulations from the peritoneal « 
in two cases, both of which had been operated upon elsewhere. In one « 
there had been gross injury to the hepatic duct with consequent escape 
bile. In the other, the gall bladder had been removed and the abdomen clos 
without drainage. There were stones in the common duct, however. w! 
had been overlooked, and which may have caused obstruction of the du 
We were not able to discover whether there were any other gross techni 
errors which might have accounted for the choleperitoneum. Accidents suc! 
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as these can scarcely be laid to the omission of the drain, anc 
question whether some of the reported incidents of bile accumulatio1 


not have been due to sor imilar cause 


, 1 ] | ’ 7 , ; 

That the drain itself may be the source of bile leakage in uncor 
cases 18 claimed by Stettin and others, and has also been experimentally 
onstrated V1 VAaAZO l i hull ot ren oved the gall bladdet in i Sel 


animals, leaving the cystic duct stump wide open lhe animals remaine 


and at re-laparotomy there was no evidence of peritonitis or bile icCUl 
tion. lhe end ot the cystic duct was firmly closed off by adhesions fron 


omentum al urroune viscera In other animals, the top of the 


bladder was cut off and in others the gall-bladder was split longitudinal 


sewed inside-out In these experiments, too, the abdomen was closed 
out drainage, the anu remained in good health, and re-operation r 
walling-off the gall-b er region without evidence of bile accumulatiot 
subsequent experiments, the liver was extensively injured, and the abdomet 
closed without drainage in some instances. with drains o1 tampons in othe 
Those close pri! I 1] remained well hose tamponed O! dt 
became icteri ind re eration showed that healiu Y” was interfered wit] 
the presence Ol the 

It has also been claimed that bile leakage may be due to aberrant ducts 
ning directly trom the er to the gall-bladder, or to dilated subcapsular ducts 


which are torn in the removal of the gall-bladder ( Haberland, Wazel ) H 
man described three « vith anomalous branches of the biliary ducts, wl 
he felt provided further justification for drainage after cholecystecton 


Movynihar tates that the presence ot accessory ducts. so nine that they ( 1) 


notice, require qirall ( ] IS per cent ot the cases We have perso! 


seen a spurt of bile fro1 dilated biliary duct in the liver bed, which had 1 
be ligated hese occurrences must be rare, however, as 1s evidenced by the 
fact that bile leakag« es not occur after primary closure \nd should su 
an anastomic variat e present it is reasonable to assume that, 
absence of rain, the leakage 1s prevented by adherence ot omentut 


bowel, such as occurred in the experiments of Vigyvazo This last name 


author states that leal e due to such anomalies is rare He summarizes b 
saying that the source of the post-cholecystectomy bile flow is only rarely due 
to insufhiciency of the tic duct stump. The frequent “benign” cholerrhag 


he attribute to lesion f the liver bed as a result of the shelling out of the 
gall-bladder, or to tears of the liver parenchyma from too rough hand! 
He considers the tar 1 an important factor in maintaining the flow 
interfering with the biologic agents concerned in the healing of such le 
and by interfering with the adhesion of the omentum over the defect 
Granting that, 1 occasional case, because of some unusual a1 
anomaly, or a gross technical error, bile may escape from the ducts an 
mulate in the periton cavity, 1t has often been shown that such a chol 
peritoneum is relatively innocuous That the highly infective contents of 


gangrenous gall-bladder, which goes on to spontaneous perforation may | 
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rious peritonitis, is of course obvious. The contents of the ord 


nically infected or calculus containing gall-bladder, however, have 


een found sterile \nd when organisms are present, they are usually 
virulence. It has even been found (Ehrhardt) that bile in the pet 
cavity otects against bacterial peritonitis, and it is probable that tl 
e gall-bladder depresses the virulence of the contained organisms 
ster esents a representative review of literature regarding the d 
‘ the peritoneal cavity. He cites numerous cases of traumatic rupt 


ile tracts with large intraperitoneal accumulations, which were well 
vy days or weeks, and which often yielded to simple punctur: 
ision. He states further that “a number of experimental investigato1 
ned themselves with this problem, and with one exception have 
uded that sterile bile may be present in the peritoneal cavity without 
his own experiments, after ligating the common duct and cutting a 
lus of the gall-bladder, the animals died very quickly. As he 
are several essential differences between such cor 
se prevailing in the human subject at operation. He attribute 
he toxic action of the absorbed bile, stating that the bile in the do 


taurocholic acid, while human bile contains relativel 
he less toxic glycocholic acid he diversion of all the bile from th 


tract is undoubtedly also a factor, accounting for the delayed d 


ted cases oO! choleperitoneum 


to observe two cases of intraperitoneal bile a 


\< ive had occasion 
within the past few vears. both of which were due to gross opet 
nt, and both of which suffered relatively little harm from the pr: 


‘ ( 
e bile. In both cases, drainage gave complete reliet. 
SE 275 Mrs. O. W age fit Lhe patient gave a history of gall-bladder 
g Ove eriod of one year, with slight jaundice accompanying one seve 
S vas operated upon elsewhere, December 2, 1924, cholecystectomy was don 
sed without drainag¢ After operation, she continued having abdor 
g, became much worse a week later, and jaundice appeared. Thx 
s, the uri € vi dark hese symptoms persisted until about Januar 

f fluid developed beneath the incision This was e\ 

s subs d jaundice disappeared. On January 6, the drainage st 
ippeared, and persistent vomiting of greenish fluid again devel 
s then brought to our service at Wesley Hospital. On admitt 
I is ), pulse o¢ ind there was a moderate degree of jaundic¢ | 

as greatly distended and tender, and there was flatness and a fluid 

g er quadrant. Peristalsis was diminished over the entire abdome1 
ytosis of 14,000. Diagnosis of “Injured common duct with local: 
ler tension in right hypochondrium and a general biliary peritonit: 
ration peri rmed The Id inci m was reopened, and a walled-off accu 
gastrium was evacuated. There was also a large accumulatior 
red fluid in the free peritoneal cavity, estimated at about 3 litres, and considerabl 
peritoneal surfaces were slightly reddened and there wer: 
s. The fluid was aspirated, the wound closed with dramage, and 
r é d suprapu The patient felt much better immedi 
r reg g ciousness, and convalescence was without incident. 
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RICHTER AND ZIMMERMAN 


tecting against infectious and irritant substances has often been demor 
and the peritoneum is usually able to take care of whatever leakage may 
sibly take place from a cystic duct stump. The escape of such substance 
retroperitoneal spaces, however, where the tissues have infinitely les 
tance would be much more serious. In the technic employed by us, th 
duct is carefully isolated, clamped, divided, and tied with a single catgut 
ture. A separate ligature is usually placed on the cystic artery. No att 
is made to bury the stump of the duct behind the peritoneum nor to cover 
raw surface in the liver bed. Whatever exudation takes place, be it 
blood, can flow unhindered into the peritoneal cavity, where it is dispo 


with least harm to the organism. 
SUMMARY 


1. Report is based upon 400 cases operated upon because ot bile 
disease, special consideration being given to the question of abdominal 
drainage. 

2. In 262 of the cases, the abdomen was closed without drainage, 1 
twenty-nine cases in which the common duct was opened and _ sutur¢ 
twenty-two cases requiring other major surgical work in addition to 
the bile tracts. 

3. Of the seven deaths occurring in these 262 cases, only one coul 
nitely be ascribed to peritonitis 

4. There have been no gross accidents resulting from the primary 
and with the one possible exception we have yet to regret having cl 
abdomen without drainage. 

5. There were two fatalities in 204 simple cholecystectomies closed 
out drainage, only one of which was of abdominal origin. Death in thi 
was due to pancreatitis and was unassociated with the question of 
drainage. 

6. The frequent bile drainage occurring after operations in whi 
incision is drained, is not seen if the drain is omitted. 

7. Omitting the drain, minimizes the post-operative discomforts ; ré 
the incidence of infection-hernia ; and shortens the post-operative stay 
stay in hospital, and period of convalescence. 

8. On the basis of the above reported material, we are convinced 
safety and desirability of closing the abdomen without drainage after 


tions on the biliary tracts, and urge its wider application. 
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HIDDEN PERFORATION OF THE GALL-BLADDER 
By Epwarp D. Mircuety, Jr., M.D. 


or Memputis, TENN. 


FROM THE LANKENA CLINIC, PHILADELPHIA PA 


Tuts condition was called to my attention at the post-mortem of 
fifty years of age, whose chief complaint was vomiting, present for tw: 
and becoming progressively worse. There was neither pain nor disco 
She had lost eighty pounds in weight in one year. On physical exai 
the stomach was found to be enlarged and to contain fluid. No mass 
noted in the abdomen and there were no areas of tenderness elicited. A 


visional diagnosis was made of pyloric obstruction from carcinom: 


stomach. At operation a hard, firm, nodular mass about eight centit 
in diameter was found at the pylorus which could not be delivere 
a posterior gastro-enterostomy was done. The mass was thought 
carcinomatous. The patient died a few days later and at the post 


examination the mass was found to involve the pylorus, the first 

of the duodenum, the gall-bladder, and the adjacent part of the liver 
could not be separated due to the thick adhesions. On sectioning the 
was seen to be not a malignant tumor but an ulceration of the ga 
with perforation due to multiple stones. Two stones were found obstru 


ing the pylorus and the first part of the duodenum, one between the 
denum and gall-bladder and a fourth stone in the gall-bladder, all be 
tightly bound down by dense adhesions. 

Perforation of the gall-bladder is a comparatively rare condition. | 
clinic from October, 1920, to October, 1927, there were 1270 gall-bl 
cases operated, of which sixteen, or 1.2 per cent. were perforated. 


liams (cited by Blaudstein ! 


) reviewed a total of 3180 operations on the bil 
tract and encountered perforation in twenty-nine, or 0.9 per cent. Blaud 
also reports Karullon’s figures from an analysis of 6114 autopsies 


572 cases had gall-stones, three, or 1.5 per cent., of which had perforat 

The condition occurs more frequently in women than in men, probabl 
to the fact that gall-bladder disease affects the female more often than th 
male. Of the sixteen cases of perforation in this clinic, twelve were won 
and four were men. The majority of these cases were over fifty years 
the oldest being seventy-four and the youngest twenty-seven 

We have found only three cases in which perforation followed the 
attack of abdominal pain. The duration of these symptoms varied 
twenty hours to six days. The other cases had had many attacks 
length of time from the first attack to the time of perforation was from 
months to nine years. Most of the cases developed their first symptot 
between the ages of forty and fifty years. 
The most common symptom is pain in the right hypochondriac regi 
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which may or may not radiate to the scapula and right shoulder. The next 
most common symptom is epigastric pain, occasionally accompanied by vomit 


ing. Jaundice is rarely present. Indigestion was the chief complaint in on 
patient and vomiting in one. At operation stones were encountered in eleven ; 


adhesions in five; pus in six; bile in the abdominal cavity in three ; gangrenous 





Shows position of st 


gall-bladder in one case; pyloric obstruction in one; fistula between the gall 
bladder and colon in one; and rupture of the gall-bladder into the abdominal 
wall in one case. 

A correct pre-operative diagnosis was made in one case. In the others 
the diagnosis was: gall-bladder disease four; acute appendicitis two; abdom 
inal tumor one; pyloric obstruction one; chronic calculous cholecystitis with 
empyema one ; perforation of intestines with peritonitis one ; five not diagnosed. 
The operative diagnoses were as follows: 

Chronic calculous cholecystitis with perforation seven; acute calculous 
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cholecystitis with perforation tv * pertoratiol with fangrene one: @1 


of the gall-bladder with rupture two; acute suppurative chok 


perforation one; acute ulcet t ( ] ulous cholecvstitis one: rupture 


gall-bladder into the abdominal ll one: carcino of the 1 
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tro-enterostomy in one « { I | by death oOstmortem ¢ 


| 


was made in this and in on 


Perforation may occur into ne of several regions dene 
etiology and rapidity of the pr \cute perforation usually 
the free peritoneal cavit fol nature has not d sufhicient time 
off the gall bladder with ; lhe process is usuallv duc 
cholecystitis, the colon bacilli f d bac illus. and treptococcus by 


most common organisms fi nes are not so often found 
chronic cases. Trauma is r, but is exceedingly rare du 
tection of the gall-bladder anator ' \lexandet reports one « 
trauma in 1000 cases of gall-l ease and this was du 


wound. ‘There is usually pr tended and diseased gall 


Subacute and chronic perforat mav take place into the 
pylorus, stomach. colon. 0 ] te the live substance and eT 
sionally a stone may work it through to the surface of the bod 


When the stones penetrate th imentary canal they usually caus: 


tinal obstruction. Surgical intervention is necessarv as a rule but at ti 
stone passes spontaneously (ourvoisier’s tatistics (cited by De; 


\shhurst ) show that the site of i tion 1s in the duodenum and jejunut 
21.4 per cent., ileum 65 per cent., ileoczecal valve in 10 per cent 
moid flexure in 2.4 per cent have found four cases including out 
which the obstruction was at the pylorus. 

The mortality of perforated gall-bladder is very high. Theoretical] 
should not be so where perforation occurs into the abdominal c: 
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LATE INTESTINAL STENOSIS FOLLOWING STRANGULATED 
HERNIA 


By Leon GinzpurG, M.D., 
AND 
EvGene Kuer, M.D. 


or New York, N.Y. 


FROM THE SURGICAL SERVICE OF DR. ALBERT A. BERG, MOUNT SINAI AND BRONX HOSPITAI NEW 


LATE intestinal stenosis following strangulated hernia has receive 
consideration in the American surgical literature. The observation 


condition five times in the last three years has therefore prompt 


briefly review the subject and to report these cases. 
In short, the history of one of these cases is as follows: 
A patient is operated upon for strangulated hernia. The int 
found badly compromised but apparently viable and is replaced 
everything goes well. There are no signs of peritonitis or intestinal 
After a varying, free interval, ranging from weeks to mont! 


~ 


tion. 
patient develops severe, colicky abdominal pain. 


; 


‘| he picture Ol al 


plete, mechanical ileus then supervenes, which demands further 


intervention. Laparotomy, at this time, reveals as the cause of ob 


either (1), an area of tubular stenosis due to fibrosis of part or all 


to the zone 


strangulated loop, or (2), an annular stricture corresponding 


intestinal constriction at the neck of the sac. 
Pathology.—tIn the early stages of strangulation, the changes 


of the affected loop are venous stasis, cedema and a certain degre 


() ¢*! 


rhagic extravasation. Relief of the constriction at this time will resul 
complete return to normal. 

The advanced stages of strangulation are characterized by two fc 
firstly, a progressive devitalization of portions of the affected gut 
secondly, the development of permanent interference with circulation 
thrombosis of the vessels in the intestinal wall or in the smaller mx 
radicles. ‘These are the cases that will undergo perforation even aftet 
constriction is relieved. 

There is an intermediate stage, however, in which though cor 
devitalization does not occur. the pathological changes at the time of opet 
ation are so advanced, that relief of the strangulation will no longe: 


ot a return to normal. In such cases, late intestinal stenosis mav re 


1 
hyy 


To understand the pathogenesis of this last named condition th 
tological changes in a strangulated loop must be more closely considered 
\ study of these indicates that the different layers of the intestinal 
exhibit different degree of sensitivity to interference with their blood sup 
Numerous post-mortems and the examination of resected specimens 
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areas oO} the muco e first to be involved, wi é I t10 
The muscular layet e next involved The connective t 
both submu il ane thserosal maintain their viability longest Vi 
stage ot n sal gangrene is reached, thrombosis 1 me oO 
radicle O tri LIT ( Op re re y present Cot re 
they result in a pert ently diminished blood supply to the affect 
Chis dimini hed \ ty interferes with the regenerative potent 
the mucosa, V ich aré rmally very great fact, Schlofter 
demonstrated that ¢ ental « on of even ext e art 
Was follows re (101 Lilt that intestina eno or stil ( 
a 
Le 
~ = 
" f P 
=—_— 
} { ) 1) IB 
A. 1 B. 1 D 
7 
be experiment onlv bv interference with the blood su 
1 given segment 
lhe other import factor in the final development of a fibrotic stenos 
is infectior he bowel denuded of its protecting mucosal coat, 
resistance lowered by the diminished circulation, is invaded by intra-int 
tinal organis! \ nlammatory granulation tissue is formed whi 
first produce hypertrophic obstruction of the intestinal lumen and late 


Ti Teme! 


undergo s fibrotic chang causing a scar tissue stricture It must 


bered that in the small intestine there may be pathological narrowing without 


‘ ] { ond ] ] -_ tal , wl 
any clinical manife Ons Haaslet las reported a tew cases in W 
hbrotic small intesti tenosis was an incidental finding 1n patients 
ot other caus t pparently given rise to no symptoms during 

Che changes at tl ntestinal eToOOoVves “Schnurfurche” _ due to the 
lirect henmtanun 47 _ t the hernial rino lecerve ' y 
aqairect cons CtIO! ) e eages Ol rie nermilal iv, aeserve a WO 


themselves. Hoffmam in a study of fifty-six resected specimens, shows 
that the hist logical nges at these points were similar to, but occurre 
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earlier and were mor / than those present throughout th 
the affected loop. \t these 
parent not being involved until late, Il Spite 


> try 


nes, the ‘icosa 1S again the first to u 


necrosis, the serosa ap 
direct pressure upon it 
When the changes as outlined above affect the 


] 1 } 
Oo ) é 


ture is finally produced. (Fig. 1. 


entire loop of 


lated gut, a remarkabl 
dilated bowel, proximal to th 
thick-walled, firm. rigid tube from two to five inches in length, 

ter of the normal bowei. The mesentet 


to one-quarter the diameté 


struction, terminates abruptly 


involved portion is thicken tic and contains numerous enlarge 
y be mistaken for a local tuberculous proce 


so that the condition may 





/ 
( 
' 
, 
even malignancy. Distally, thi rea 1s again sharply demarcat 
normal small intestine. ‘There is a tendency for the involved segm« 
become adherent to the intestine immediately proximal and dist 
producing an “S’’-shaped coiling \When opened, the lumen of th 
portion is found greatly irre ed at times barely admitting nie 
sized probe. It is lined by granulation tissue with scattered patel 
hypertrophic mucosa In the earlier stages mucosal ulceration in 
stages of healing may be present (Case V) 
When the changes have occurred only at the constrict 
annular hypertrophic stricture denuded of mucosa is found. It i 
to occur at the proximal constriction zone, but at times both are i } 
with the formation of a double stricture 
Microscopically, in both the tubular and annular forms the mu 
absent except for isolated hypertrophic patches, and the submu 
replaced by a hypertrophic inflammatory granulation tissue. Th 
* Since the completion of thi rticle, two cases of annular strictur: 
reported by Eising, in the Ameri l of Sureet 
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laris mucosz is disrupted. There is marked inflammatory, subserosal thicl 
ening and varying degrees of fibrosis in the muscular lavers. 

Sympton ,. In the majority ot cases there is a tree interval alter ope! 
ation of at least two or three weeks. The most frequent time for the devel 


opment of symptoms ts in the third or fourth week. Many cases. however 


considerably longer period, extending over months 


are symptom free for a 
and in some of the reported cases, even years. Premonitory symptoms of 
diarrhcea or intestinal bleeding due to secondary sloughing of compromised 
areas may occur. lypi 
cally, however, the firs 
complaint is of paroxys 
mal attacks of severe, gen 
eralized, colicky abdomi 
nal pain. This apparently 
bears a definite relation to 
the ingestion of food and 
in many instances is so 
constant that the patients 
voluntarily starve then 

selves. As the obstru 

tion is in the small un 

testine, and in the begu 

ning incomplete, there is 
passage of stool and 
flatus, a fact which is apt 
to obscure the sinister sig 
nificance of the comp! unt 
If the patient is seen dur 
ing an attack of pai 
visible peristalsis and bot 
borygmus may be detecte: 

The symptoms usually 


become progressively 





worse with the develoy 


: ; I \I s 1 intest ( SE [\ 
ment of the classical pi . = ae 

I rt scularis n s 
ture of an incomplete ‘Pe ane the submucosa shows an inflamm — 
small intestinal obstruction. If the obstruction is not relieved, the patients 


ees ae ; __ ie . . 
go rapidly down hill, partly from starvation, partly from chronic toxic absorp 
tion, probably due to bacterial and chemical decomposition in the obstructed 
loops This is il all , : 

ps. This is especially exemplified in Case IV. reported below, where a 
severe anemia, resembling pernicious anemia, developed very rapidly \t 
autopsy in this case, hepatic changes similar to those occurring in a severe 
toxemia were tound. Incidently, the development of severe anemia resem- 
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bling the pernicious type, has been reported in cases of small intesti1 
ture by Meulengracht and others. 

The occurrence of attacks of severe abdominal colic, occurri 
patient in whom at the primary operation the intestine was found bad! 
promised, should immediately bring to mind the possibility of this cor 
One should not be misled by the passage of gas or stool, or the abse: 
visible peristalsis, which in stout people may be difficult to detect 

The X-ray is of great value in diagnosis. At times, very 
information may be obtained from an ordinary plate without the i 
of barium, especially if there has been vomiting, or food has been wit 
The dilated loops of gut may then be well visualized because of thei: 
distention. If this examination is not productive of much infor 
recourse may be had to a small quantity of a barium mixture. The d 
of converting an incomplete obstruction into a complete one by the 
must be borne in mind. The X-ray will show the typical picture of 
small intestinal obstruction. 

Treatment.—Operative intervention should be undertaken early and 
consist either of resection of the involved portion of the gut or of 
circuiting entero-anastomosis. If resection is performed a lateral anasto1 
is preferable to an end to end, because of the great disparity in the diameter 
the proximal and distal loops. In the presence of numerous adhes 
when the patient is in poor condition, entero-anastomosis is the prefer 
mode of procedure. It was performed in three of the cases reported bel 
with excellent results. 

In those cases where the obstruction has been due to an annul 
striction, a plastic operation similar in principle to the Heineke-Miku 
pyloroplasty, has been used by some. In the presence of ileus 
changes present in the gut just proximal to the obstruction, thi 
seem to be a risky procedure without any special advantage. 

At the time of primary operation, there are no positive criteria by 
to judge the possibility of the development of a late intestinal steno 
intestine, both in our own and the other reported cases was 


considered viable as judged by the ordinary symptoms of return of 


vascular pulsation, and the reappearance of peristalsis. With an int 


glistening serosa, there may already be extensive mucosal necrosi 


REPORT OF CASES 


Case I.—Mrs. B. K., aged sixty, was admitted to the Mount Sinai H 
May, 1924, with an irreducible femoral hernia of twelve hours’ duration, a 
by cramp-like abdominal pain and vomiting Examination disclosed a 
femoral hernia turning upward over the lower margin of Poupart’s ligament 

Primary Operation.—Under local anzsthesia, the femoral hernia was exposed tl 
an inguinal incision. The sac contained brownish fluid with a slightly disagreeabl: 
(not fecal), and the intestine was bluish-black in color. The constriction was rel 
hot saline solution applied. After fifteen minutes’ observation, the bowel apparent! 
ered completely. Normal color and peristalsis returned. The arterial pulsati 
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nuierous enlarged, but not especially hard glands. Proximal to the involved 

the gut was greatly dilated, distally it was collapsed. An entero-anastomos ret 
the collapsed and dilated gut was performed, and a gland excised for microsc: 
ination. This was later reported to show chronic inflammatory changes 

no evidence of tuberculosis or neoplasm 


A few days after operation, an enterostomy was performed for paral 


with marked relief of symptoms. Four months later the fistula, not havi 
spontaneouly, its operative closure was undertaken. At this time, the previ 
of operation was reviewed in order to be certain that there was no obstructior 
the fistula. The involved segment of gut was noted to be in the same conditi 
the primary operation. The entero-anastomosis between the gut just proximal a 
distal to the obstruction was patent. The fistula was accordingly excised and tl 
ing in the intestine closed by sutur« The patient made an uneventful recovery 


remained well to date. 


Case IV.—M. L., aged forty-five, was admitted to the Mount Sinai Hospital 
September, 1926. She had been operated on four years ago at another hospital 
left inguinal hernia, which had apparently recurred shortly afterwards. Eight 
before admission it had suddenly become large, painful and irreducible. She had 
ited three times. Examination revealed an irreducible inguinal hernia about the 
of a small grapefruit. An immediate operation was performed and a _ bilocular 
containing brownish slightly foul smelling fluid was found. Two loops of 
were found to be incarcerated, one of which showed considerable cyanosis with subser 
hemorrhage After a prolonged period of observation and irrigation with 
saline, the loop was considered viable and was replaced. The subsequent cours¢ 


uneventful and the patient was discharged well at the end of two weeks 


For four months following the operation the patient was apparently entirel 


from symptoms. At that time she began to experience occasional attacks of « 
abdominal pain. There was no yomiting or constipation. At the same time a ri 
rence of the hernia was noted [he symptoms were apparently attributed t 


recurrence and another hernioplasty was performed. Shortly afterward the pat 
was seen in the return clinic, and visible peristalsis noted. A gastro-intestinal X 
was taken which showed unmistakable evidence of an incomplete small intes 
obstruction. Laparotomy was advised but refused. One month later the patient y 
readmitted to the hospital in a moribund condition with signs of intestinal obstru 


and a marked anemia closely resembling pernicious anemia. The blood count foll 
“Hemoglobin 50 per cent.; red blood-cells 2,280,000. Hzmoglobin index 1.1. Numer 
macrocytes ; a few red blood-cells with stippling, two normoblasts. The picture is 
gestive of pernicious anemia. Her condition was too poor to warrant operation.” And 
patient ceased soon after admission. Autopsy showed the following : 80 cm. above the 
cecal junction the intestine shows a narrowing 8 cm. long. The area is about 1 
diameter of the normal intestine. The ileum proximal is markedly dilated. In the reg 


of the stricture the wall of the intestine is markedly thickened and the lumen marked! 
stenotic. The mucosa is cicatricial and there are polypoid excrescences of the preser\ 


mucosa. Microscopically the wall of the ileum is seen to be several times normal in tl 


ness. The mucosa is denuded of epithelium, the muscularis mucosa is fragmented 
is a marked inflammatory infiltration of submucosa and subserosa. The liver sh 
marked fatty degeneration. 

Case V.—R. L., aged sixty-six, was admitted to the Bronx Hospital in M 


1926. Two months before admission, the patient had been operated on at anot 


hospital for a strangulated right femoral hernia of fifteen hours’ duration At of 
ation the sac was found to contain bloody fluid. The intestine was bluish-black 
the peritoneal lustre was retained \fter relief of the constriction, the normal « 


of the intestine returned and the gut was considered viable and replaced 
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SPONTANEOUS RUPTURE OF SPLEEN WITH VENOUS 
THROMBOSIs * 
By J. Sumrer Ruame, M.D. 


or CHARLESTON, S. C 


IN CONSIDERATION of the condition of rupture of the spleen it is 
bear in mind that there are certain predisposing factors in the normal 
which may become exaggerated in various diseases. In a way it 1 
thought of as a pulpy bag of blood, loosely attached by a vascular pe 
and were it not for the protection which is afforded in its position, it v 
no doubt, be more frequently ruptured. [ven in its normal state it is 
ably two or more times the size which we are accustomed to give it 
postmortem experience, and this difference in size during life is wholl 
matter of contained blood. During the process of digestion we know 
there is a large engorgement of the organ with blood and this as a pre 
ing factor has been apparently evident in a number of cases of spont 
ous rupture. 

In various diseases the blood content of the organ is increased, someti 
remarkably, and intrasplenic hemorrhages of minor degree are relative! 
quent in such states. Notable among the diseases in which such engorget 
of the organ occurs are typhoid fever and malaria, and spontaneous ruptu 
has occurred in a number of cases of both. In 123 cases of spontan 
rupture collected by Berger ~* ninety time were malarial, while of twent 
eight cases of spontaneous rupture during the course of acute illness coll 
by Wohl * fourteen had typhoid fever Even in traumatic rupture, dis 
has its influence. In spontaneous rupture engorgement with blood is 
important factor. In traumatic rupture the important disease factor see 
to be enlargement and consequent unusual exposure of the organ to inju 
although many enlarged spleens are, at the same time, congested 

Whether spontaneous rupture of the organ in a thoroughly normal st 
actually occurs may be questioned. The large majority of reports conce1 


1 was able to collect only seve 


organs which have been diseased. Susman 
cases, including one of his own, in which rupture of an apparently norn 
spleen had occurred. 

[t is difficult to conceive of a normal organ, even of the construction of tl 
spleen, bursting under physiological conditions. Perhaps those seven appa 
ently normal spleens were not normal at the time and site of the hemorrhag« 
For instance, it would seem easily possible for a hemorrhage to occur 
result of an infarct, the evidence of which might be destroyed in the rwy 
ture. Wohl advances the theory that sclerosis and degeneration of tl 


small arterial blood-vessels may be the foundation for hemorrhage in spor 


* Read before the Southern Surgical Association, December 13, 1927 
3, 1927 
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let count 280,000. Coagulation time 5 minutes, blood clotting time 2% minutes. Fragility 
test normal. Urine normal. Blood pressure (mercury) systolic 130, diastolic 70 
The spleen which was removed was of the normal average size and appearan 

except for the rent in the capsule (Fig. 1). This point of rupture was about the middk 
of the convex surface and within it the blood was clotting. The hemorrhage extended 
in irregular fashion on through the middle of the organ toward the root. The removed 
spleen was examined by Dr. Kenneth M. Lynch, and histologically was of normal appear 
ance in so far as the pulp was concerned. The capillaries of the Malpighian body appear: 


.) 
> , J “7 
in SS LPB 





Fic. 2 Vein of spleen, with surrounding pulp in spontaneous rupture of organ. (A100 Clotting 
of bleed within the veins. Seems to be a thrombosis by the irregular distribution of elements of 
but there is no change in the wall and it may have followed the rupture 
somewhat thickened and hyalinized. Toward the root of the organ the veins contain 
the elements of the blood in such arrangement as to signify a new thrombus, that 
there was a precipitation of the fibrin, and the red blood corpuscles and leukocytes wer« 
irregularly disposed masses instead of being uniformly mixed. This clot was apparent! 
attached to the lining of the vein (Fig. 2). There is no evident reason for thrombosis 
there was no change in the walls of the veins, there was no apparent infarction, and th 
thrombosis, if it really was a thrombosis which antedated the hemorrhage, could not hav: 
existed for any length of time prior to the operation. 

It remains a question whether this venous thrombosis was the cause of the hemor 

rhage into the spleen and the subsequent rupture of the capsule, or whether it was 
merely the subsequent thrombosis occurring in the bleeding vascular tree. 


Clinical Features: Except for the history of traumatism there seems to 
be little or no difference in the clinical picture presented by traumatic and 
spontaneous rupture of the spleen. The notable tendency of the spontaneous 
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ANALYSIS OF ONE HUNDRED AND SEVENTY-SIX CASES O 
CARCINOMA OF THE STOMACH SUBMITTED TO AUTOPS) 
By Marcarer Warwick, M.D. 


, 
or Str. Paut, MInn 
FROM THE MILLER HOSPITAL, 8 PAUL, MINNESOTA, AND THE DEPARTMENT OF PATHOLO( 


ERSITY OF MINNESOTA 


IN THE files of the Department of Pathology at the University « 
nesota, for the past twenty years, there are reports of 7 SOO necropsi 
570 cases of carcinoma, and 176, 2 per cent. of the total, or 30 per cer 
carcinomas show a primary location in the stomach. This necrop 
includes the examinations made by members and associate membet 
pathological staff at various places in the Twin Cities; the Miller, Ancker 
Gillette Hospitals in St. Paul, and in Minneapolis, the University, 


Minneapolis General Hospitals together with coroner’s cases and nec1 


performed for practicing physicians. The series then, while not a particu 
large one, represents a w ide range of incidence and provides interestin: 
rial for study. 
Sex—As shown in Table I, the greater number, 142 or 8&1 pet 
s ) I 
TABLE I 
Si 

Males . 143 SI 

Females 33 19° 
occurred in males with thirty-three or 19 per cent. in females This do 


of course, represent actual incidence, for in the University files more n 
sies (two and five-tenths to one) are performed upon males. But ever 
correction is made, it is still apparent that the disease occurs more commot 
males. No definite reason for this is offered. Rough diet and irritati 
might be considered as an etiological factor in some men, but with thes 


dwellers, there can be little difference in the diet of the men and th 


lge.—The age incidence, in Table II, is found to vary widely frot 


TABLE II 


30-39 years 12 7‘ 
40-49 years eae 
50-50 years . - eee 20% 
60-09 years sie acuta oe oa Py. 
70-79 years 14 o% 
80-89 years .. : — 1.7% 


Youngest 32 years 
Oldest 82 years 
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TABLe ITI. 
Location. 


175 Cases 
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per cent.) and of these slightly more than half (55 per cent.) were limit 
the pyloric ring while the remainder (45 per cent.) extended up on the 
The wall itself, somewhere between the cardia and the pylorus, was affect 
sixty-five cases or 37 per cent. of the series. Of these five or 8 per cent. wer 
on the anterior wall and sixteen or 24 per cent. were on the posterior 
while the majority (forty-four or 67 per cent.) did not have the exact posit 
designated. The position on either anterior or posterior walls seemed 
receive more consideration since only twenty-two or 33 per cent. had no ref 
ence to it. The tumor growths were situated on the lesser curvature in twent 
five or 38 per cent., and on the greater curvature in eighteen or 27 pet 
The cardia was the site of the carcinoma in nineteen or II per cent. of 
cases and there was a marked variation in size here also. The majority of th 
tumors were limited to the zone directly around the cardia, but some of the: 
extended down upon the wail in an irregular manner difficult to classify. 

In seventeen or 10 per cent. the carcinoma appeared as a diffuse growt 
throughout the wall, resulting in many of the cases, in the so-called “leather 
bottle” stomach with stiff hard walls and a lumen much decreased in siz 
Some of them had ulcers at various points and others had cauliflower 
masses projecting from some point on the inner surface. These cases pr 
sented practically the same number and location of metastases as did the othe: 
in the series. It is of interest, however, to see that six, or one-third, had 
obstruction which seemed to be the fatal factor, so it appears that in diffuss 
carcinoma of the wall, obstruction has a slightly higher incidence than localiz: 
carcinoma of the wall, but not as high as carcinoma of either the cardia or 
the pylorus. 

Ulceration—Ulceration is an expected early complication of carcinoma | 
the stomach, because the new growth, which is more or less bulky, carries con 
paratively few blood-vessels and is constantly subjected to the digestive actior 
of the gastric juice. But, as is shown in Table IV, ulceration was present 11 
less than half of the carcinomas of this series (43 per cent.) according to th 
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TABLE IV. 


Present 76 13.4 

P ‘ ] -" > f 

é ile 39 22.0 
51% ol eI 


gross examination. Doubtless microscopic examination would have sho 
more frequent loss of surface tissue. The ulceration observed varied 


f superficial epithelium to complete loss of stomach wall, caus 


an absence ( 


perforation Definite gross perforation was found in thirty-nine which repr 


sents 22 per cent. of the entire series, and 51 per cent. (more than half) of 
the ulcerated cases. This opening in twelve cases, representing 30 per cent 


the perforated cases, 10 per cent of the ulcerated cases, and 7 per cent. 01 the 
total series, was plugged by adjoining structures such as pancreas, livet 
lymph nodes and fibrous adhesions, and consequently there was no resulting 
peritonitis. But in twenty-seven, which represented 70 per cent. of the pet 


forated cases, 35 per cent. of the ulcerated cases, and 15 per cent. of the enti 
series, there was a direct communication between the lumen of the stomacl 
and the peritoneal cavity resulting in the peritonitis which proved tatal 
Obstructio Obstruction is a common and early complication of gastt 
carcinoma and usually results in the symptoms which bring the patient to 


physician and necessitates operative interference In this series, as show1 


Table V, fifty-nine or 34 per cent. showed definite obstruction. This obstru 
rABLE V. 
Uodstruction 
0 I 59 34° 
( Ig 11% 
Pylor 42 24% 


tion was present in the pylorus in forty-two which represents 72 per cent. o 
the cases ol obstruc t10n ; 56 pel cent, ol the cases ot carcinoma of the pylorus ; 
and 24 per cent. of the entire series. It was present in the cardia in nineteet 
which represents 32 per cent. of the cases with obstruction, 100 per cent. of the 
carcinomas of the cardia and 11 per cent. of the entire series. In two cases 
with diffuse carcinoma, it was present in both. Therefore, obstruction always 
occurs with carcinoma of the cardia and usually with carcinoma of the pylorus 
The degree of obstruction is difficult to determine for there is no accurate 
method of measuring it and in very few instances was the degree definitely 
mentioned. Furthermore, the anatomic obstruction is not always the same 
as functional obstruction, and a patent passage through a very stiff walled and 
rigid pylorus may give much more clinical evidence of obstruction than a large, 
polypoid, soft mass which appears to entirely fill the lumen of a pylorus with 
soft walls. 

Metastases. —Since the significance of all carcinomas lies, not only tn the pri- 
mary growth in one organ but also in the secondary growths which may appear 
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in other parts of the body and interfere with vital processes, the m« 
growths in this series will merit consideration and are shown in Table 
would be expected, the majority (78 per cent.) showed secondary g1 


other parts of the body, but it is of interest to find that nearly a fou 


TABLE VI. 





Liver 67 28 
Perigastric é 63 2 
Retroperitone SI Q 
) etastas¢ $0 2 
35 0 
24 13 
Lung 21 12 
Mest 15 ) 
B ichial 1 ( 1g ) 
Me ent 15 ) 
Pleura 14 s 
Pat ea 13 7 
Adrena 8 5 
Inte 7 | 
Kidne 6 2 
Dia } 
Spleer j 
Gall ’ } 
Bladde 
Ri 2 
Ut ? 
Ovarit 2 ' 
Br: ? 
Verte ra I ( 
Pr I ( 


per cent.) came to autopsy with only the original, primary tumor 


the stomach. The liver was the favorite site for metastases, being affe 


38 per cent. of the cases, while the regional lymph-nodes around thi 


played a close second with 36 per cent., and then came the retropet 
lymph-nodes (28 per cent.), peritoneum (30 per cent.), omentum 
cent.), and mesentery (9 per cent.). Carcinoma was found in the 
as well as the stomach, in 7 per cent. of the cases, but in an organ situate 
near the stomach, it is impossible to distinguish true metastasis fron 
continuity when the condition has reached a terminal stage Met 
growths were found in the lungs in 12 per cent., the pleura in & per cent 
the bronchial lymph-nodes in 9 per cent. 

The spleen is usually an infrequent site for secondary carcinomas 
is borne out by this series where they were present in only four cases o1 
cent. of the series. The remainder of the table proves that secondary 
may appear in any part of the body, although they are usually present 
liver, lymph-nodes, peritoneum, omentum, lungs or pleura. 

The forty cases (23 per cent.) which showed no secondary growths 
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Table VIII, in which are shown the diseases or fatal complications cai 
death in the entire series, shows that they are not very different, and there is 
no evidence of the cases without metastases dying before secondary growths 
could develop. Therefore, it seems that the failure to produce metastases must 
be an inherent characteristic of either the host or of the tumor itself. 


TABLE VIII. 
Causes of Death. 


I 70 Cases 


Peritonitis 45 26 ; 
Post-operative 18 10 Y 
Perforative 27 5 % 

Obstruction 34 19 % 

Broncho-pneumonia 13 , & 

Gastric hemorrhage 12 2 3 

Operative shock 10 6 YF 

Severe anemia 9 5 Y 

Obstructive jaundice 9 a *% 

Pulmonary tuberculosi 3 2 YF 

Myocardial failure 3 2 Y 

Coronary sclerosis 3 a. 

Intestinal obstruction 2 i & 


to 


Abscess of liver 


Meningitis I 5% 
Pulmonary abscess I 5% 
Lobar pneumonia I 5% 
Acute cystitis... I 5% 
Bacterial endocarditi I 5% 
Retrocecal abscess I 5‘ 

Septicazemia. .. I 5% 
Suicide... I 5% 
Addison's disease oe 5% 
Encephalomalacia I 5% 
Thrombosis of inferior vena cava I 5% 
Metastatic brain tumor I 5% 
Carcinoma alone 19 i & 


1 


Fatal Complications.—It is of interest to know just why each one of thes¢ 
patients with carcinoma of the stomach died. Does the mere presence of t! 
tumor in the stomach cause emaciation and death from the so-called ‘“‘canc 
cachexia” ; does the new growth interfere with the digestive process and cau 
death from malnutrition ; do the secondary tumors in other parts of the bod 
interfere with vital processes and cause death in that way; or does some inter 
current disease attack the person already debilitated by the growth of th 
carcinoma, and cause death by means which would not have proved fatal 
normal persons? The major fatal complications of the cases in this series ar 
shown in Table VIII. Of these nineteen or 11 per cent. showed no compli: 
tions and no cause for death other than the presence of the tumor. Many o! 
these had bulky metastases in the liver, but the possibility of death from liver 
insufficiency could not be proved by the autopsy. The most common fat 
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complication was peritonitis which occurred in forty-five cases (26 per cent 
and the cause of this was equally divided between operative interference 
] 


perforation of the wall by ulceration of the tumor growth. The first in 
sion, then, would be that one stood an equal chance of death from per 
in being operated upon or in letting the tumor take its course, but one shoul 
remember that the chances of death from perforation are equal to the fata 
cases following operation and that many cases are successfully operated upon 
and do not appear in these statistics. Next to perforation comes obst1 

(19 per cent. ) and this number would doubtless be much greater if many wit! 
obstructive symptoms had not been operated upon, and either not appear here 
at all or else be listed under some fatal post-operative complication such as 
shock or peritonitis. 

The next most common fatal complication is broncho-pneumonia and it 
debatable question whether this is a true intercurrent infection or whether it 
is a complication of carcinoma, developing in persons already debilitated by 
the presence of a tumor in the most important digestive organ. It is quite 


true that primary, fatal broncho-pneumonia is rare in an adult. but it is als 


true that many of these patients were well nourished and not yet showing any 


evidence of harm done by the carcinoma. Massive hemorrhage claimed 7 pet 


cent.; severe anemia trom constant oozing 5 per cent.; operative shock, 6 per 
cent.; and obstructive jaundice from encroachment of the new growth upon 
the bile ducts, 5 per cent. Then follows a long list of diseases which ar 
apparently intercurrent. Upon reviewing this table, summing up the fatal 


complications, and classifying them according to intercurrent causes of death 
or as complications due to the presence of the tumor itself, it becomes appar 
ent that the great majority (69 per cent.) die from complications directly 
referable to the growth of the tumor, while 20 per cent. die from intercurrent 
diseases ; and complications are entirely absent in If per cent. Therefore, i1 
the great majority of the cases (89 per cent.) death was due to some definite 
cause and not to the old “cancer cachexia” which is. in all probability, only the 
result of the malnutrition caused by the presence of a tumor growth in th 
digestive tract. Furthermore, in spite of the presence of this new growth in 
the most important of the digestive organs, all of the patients were not ema 
ated ; in fact 18 per cent. were unusually well nourished. 

Emaciation.—The relationship of emaciation to carcinoma is too old a 
question to be dismissed without an analysis of this series in regard to that 


issue. As seen in Table IX emaciation was prominent in the great majority 


TABLE IX, 

Emaciation 
M irked 110 62°,4 
Moderate 35 20% 
Not present 31 18° 


ot the cases, 110 or 62 per cent.; it was moderate in thirty-five or 20 per cent 
and entirely absent in thirty-one or 18 per cent. “Cancer cachexia” is sup 
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posed to be an accepted thing, but here are thirty-one cases, IS per cent 

a fifth, which come to autopsy without any demonstrable emaciation 

sure some of these had lost some weight, but yet at the autopsy they we 

well nourished. For example one large man had lost forty pounds and 

the time of his death was obese, weighing over 200 pounds. In the 

these observations one cannot say that carcinoma always causes ema 

even though it does affect an important digestive organ. The first supp 

would be that death had been caused by some intercurrent disease or cor 

cation before the tumor had been present long enough to cause emaciat 


However, in Table X are shown the causes of death in the cases 


TABLE X, 
Causes of Death with No Emaciation 


Peritoni 9 or 29 
From perfora 5 16 
Post-op« é } 13 . 

Hemorrhagt 5 16 

Obstruction 3 g .f 

Anemia 2 6.4 

Obstructive jaurt 2 6.4 

Broncho-pne i 2 6.4' 

Endocardit I .-3 

Suicide I ..2 

Retrocecal abs I 3.2 

Pulmonary tuber i 

Carcino 1 alor 2 0.4 


ly the same as those in the total series | 


emaciation and they are practical 
comparison of Tables VIII and X it is seen that in both peritonitis le 

its etiology is equally divided between the causes of perforation and 
ation. In Table X next comes death from hemorrhage with an incidenc 
16 per cent. When 16 per cent. die from perforation, causing peritonit 

16 per cent. from hemorrhage from ulceration of the new growth, it is « 
that 32 per cent. have died directly from the growth of the tumor eve: 

no emaciation is present. As would be expected, obstruction was a muc!l 
prominent complicaticn than in the total series (9.6 per cent.) as compart 
1g per cent.). It is somewhat surprising to note that there were thre 

of obstruction without notable ema: lation ; but in all of these the obstru 
was of comparatively short duration. [Even though it was very severe and 
patients had lost some weight, they were well nourished at the time of th 
death. The cases dying without any demonstrable complications were 1 
fewer than in the total series, two or 6 per cent. as compared to nineteet 
It per cent. \nother point against the hypothesis of intercurrent « 
accounting for the lack of emaciation is the presence of metastases 


cases, which were found in twenty-three or 74 per cent. while only ei 


26 per cent. remained primary in the stomach as shown in Table XI. Further: 
more when one compares this table with Table VI showing the metastases 
the total series, one finds that they are very similar for in the total series 
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: th No Em rye 
Liv 38.7 
Peri 7 19.3 
Ret . 25.8 
Pe | 12.8 
On 9.6 
Pl I 3.2 
j Mess I ‘2 
Cerebe 82 
Lu I 3.2 
Ovarti 2 6.4°% 
' Mesenteric 1 I ‘. 3 
Mediastinal 1 I 2 
per cent remained primary in the stomach Therefore, in spite of the 


nourished condition of the patients one must conclude that the tumor had b 


present for some time. A very small number, eight or 5 per cent., died witl 
out either emaciation or metastases and the supposition would be that thes: 
' : . . ‘ 
had died trom some intercurrent disease occurring early in the cancer deve 
opment, but thi was not the case lhe causes of death in these cases are 
shown in Table XII ar me finds that three died trom peritonitis following 
ABLE XII 
Cau th N Ky me \ Vetast 
- 
; ¥ 
E1 I 


5 


Myocardial f I I 


operation, indicating that the tumor had attained size enough to justify ope 
ative interference. Two more died with massive hemorrhage and anothet 


with severe anemia which presupposes a tumor of some duration. The remain 


ing two died from heart comphcations, endocarditis and myocarditis respec 
tively, and these (one-tourth) are all that died from intercurrent diseases 
having no relationship to the growth. From this series, then, since in one 
third (35 per cent.) emaciation was not marked and in 18 per cent. it was 


not even present, it appears that “cancer cachexia” is not always present and 
that death, instead of being caused by the “wasting away” usually attributed 
to cancer cases, is usually due to major complications most frequently depend 


? 


ent upon the presence of the tumor itself and interfering with the vital 


processes Oo! t he by ly 
SUM MARY 


I. This is a study of 176 cases of carcinoma of the stomach taken 
trom the autopsy records of the Department of Pathology at the University 
of Minnesota 


> 


2. Carcinoma of the stomach occurred more frequently in males than 
in females. 
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3. The age incidence varied from thirty-two to eighty-two with an 
of fifty-nine years. The largest number (35 per cent.) occurred in the 
decade with 29 per cent. in the fifth decade. 

4. The most frequent location was in the pylorus (42 per cent 
the wall (37 per cent.), the cardia (11 per cent.) and diffuse through 
wall (10 per cent.). 

5. Ulceration was present in 43 per cent. and of these 51 per cent 
perforation which was plugged in 16 per cent. and open, causing a 


tonitis, in 35 per cent 


6. Obstruction was definite in 34 per cent. of which 72 per cet 
the pylorus and 28 per cent. at the cardia. 

7. Metastases occurred in 77 per cent. and were absent in 23 pet 
The most frequent site was the liver, then regional lymph-nodes, peri 
omentum, lungs, mesentery, and bronchial lymph-nodes 

8. The most frequent fatal complication was peritonitis, the etiol 
which was evenly divided between perforation and operation. In 11 pet 
there was nothing but the presence of the tumor to account for death 

g. Emaciation was entirely absent in 18 per cent., moderate in 20 pet 


and prominent in 62 per cent 





AN EXPERIMENTAL STUDY OF ARTERIAL COLLATERAL 
CIRCULATION 
By Herman E. Pearse, Jr., M.D 
or Rocuester, N. Y 


nw 
IN EA Cal v le oC I the s ery O the lat r¢ vessels 
hee oreat ( er ] ribt 110 OT lq rec M tas. (a1 el | ¢ 
' , 1 , , 

and others i he treat t ot vascular diseases has been improved het 
‘ ; $+ ] ] , ] 
an increasing tencens e€ part ol the surgeo! O attack the qiseasea 

‘ular te} Wo ’ j f this trend f ve t | 
cular syste l ) view of tn trend ot events, 1t bec 


necessary to eC! re owledge ol ne benavior ot the great vessels 


lowing manipulations uch attention has been given the collateral cha 
developed aiter ligation of arteries [his is as it should be, for bloo 

have pathways throu hich to circulate lhe technic of arterial sut 
has been peri cted al civ etrect Of a liwature wWhpon the arterial wall ] 
been studied inal is long been known that arterial ligation res 
in atropl ( unk tro the [ ximal to the first I 
brancl Be ( ( 101 little | been done to demonstrat he 
reaction of the vessels t rgical procedures lt was considered that, in vi 
of the increasing importance of this realm of surgery, further inquiry shoul 
be made into the natu ponse of the organism to alterations in the circu 
latory bed t was « ed that this might best be done by a study of 
constituents of the vas r tree in an extremity. Consequently, experiment 


were conducted to observe the role played by the main trunk, the late 


branches ar the va run Che function ot each of these channels 
the development of teral circulation was especially emphasized si 
after arterial occlusion, the viability of peripheral parts depends upon the 


emciencyv of the collatet 


Thi V au } } ri nN order to determine the necessity ot! the 
main arterial channel, the femoral artery was excised from the inguinal 
ment to its terminatio! the popliteal space 

Through a long 1 mn on the inner surface of the leg the artery w 
isolated and lifted from its bed. It was divided between ligatures at its point 
of emergence beneath the inguinal ligament lhe large branches were dis 
sected out about one inch lateral to the parent trunk and divided. The femor 
artery was dissected out in this manner to the point Of 1ts division 
popliteal spac: Ihe ection was continued to include the popliteal 


The tibial and peroneal arteries were isolated and were then drawn up as 


as possible, ligated, a1 vided. Care was taken to avoid the vein and nerve 
and muscles were separated along their fascial planes rather than cut Lhe 
wound was closed in layers with silk 
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Six dogs were operated upon in this manner. In no instance did gangren« 
occur. Due, no doubt, to the extensive dissection, the leg was slightly tender 
for a few days. After this time the animal walked upon the limb with « 
and without apparent fatigue. 

If, in two weeks, the vascular system is visualized by a rontgen 
after injection with Hill’s opaque mass * a marked dissimilarity between th 
normal and operated e) 
tremity is seen. T] 
shown by Figure 1. It 
be observed that 1 


1 
t 
I 


limb deprived of the fer 
oral artery and its tern 
nal branches, there is 
amazing increase in th 
vascular network. T] 
richness of this circulator 
bed is the manifestatior 
the compensatory act 
small vessels have taker 
over the function of tl 
parent trunk. That the 
do this adequately is t 
tified by the absence 
gangrene or functio 
disability. Sections of tl 
semimembranosus mus 


were taken from the tw 


Teal. MUN TERIAN 


LAneRATORNY 


N 
° limbs and stained wit! 
.) 


Weigert’s elastic tissu 





stain and with hzematox 
Fic. 1.-—The dilated anastomotic vessels observed two weeks 


after excision of the femoral artery and its terminal branches lin and eosin. fron 
(Side opposite marker.) 


study of these specimens 
it was determined that the increased vascularity of the operated extremity w 
due to a dilatation of preéxisting vessels. There was no evidence of the forn 
tion of new arteries. The arteries on the operated side were much larger tl 
those in a comparable location in the normal limb. 

Thus, the main vascular trunk in this location is not essential for viability 
and function of the extremity. In the absence of the parent artery, the smal 
preéxisting branches dilate to form a rich vascular plexus on the affected sid 

In the dog, blood is supplied to these small arteries from the profund 
femoris, the hypogastric, especially the parietal branch, the external circun 
flex femoris and the anterior femoris arteries. 

The Lateral Branches.—\t has been known since the time of Gooch ' that 
after occlusion of an artery it atrophies from its first proximal to its first 
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distal branch. This has been substantiated by Jones,’ Stilling Raab.* \ 
ren,!! Halsted,“ and Reichert.” The importance of the lateral branches 
maintaining the viability of the parent trunk is obvious. It was decid 
determine the behavior of the main artery and its branches if seoem : 


ligated without any branch and also with one, two, three or four bra 


In this way informatiot uuld be obtained on the importance of the late1 
branches as collateral channels after ligation of the main artery. 

Twelve dogs were ope ited upon lhe femoral artery Of one o1 both le 
was exposed, and begin: ‘ below the profunda branch, ligatures were place 


at intervals to the point of 


division of the channe f 
These ligatures were 

placed as to include s A 
ments without late1 

branches as well as } ‘ ¥ 

lated portions having o 

two. three or four brancl ressur . ; ; 
leading from them. S Manome Sines mn 
was used throughout. | Abe 2 a ; re 


many of the animals silver 
clips were placed at the 

of the ligature lor vi B 
alization with the X 

Healing was uneventt - 


and within a tew 


the animal used the | 
freely. Chere was no i Manometer Pressure 
Stance Of gangrene 
The blood pressure ) aaa Tag eh a _ ; R 
a segment having one 
more lateral branches rises rapidly. If the immediate effect is obtained. 


animal whose femoral pressure, measured in mm. He.. is 176 it is tound 


tall to 32 and to return to 92 in ten minutes. At the end of forty-eight hou 
the pressure is 104 an ten days has reached 124. This is shown in ] 


ure 2. In the arterial segments without branches there is never pressure 


The end resul S gsanl | as 
The end result o isolated portions is important In Figure 


shown ali of the different preparations in an animal fourteen weeks aftet1 


| Vv‘ 


operation. It is noted t woth segments isolated without branches 


atrophied. The portion ot temoral artery having one branch betwee 


tures has been greatly reduced in size, but the lumen near the branch is pate1 
for it has partially filled with the injection fluid \n isolated segment having 
two branches is, perhaps the most interesting Here it is found that the mai1 
artery has atrophied between the ligatures and the branches while that 

between the branches has become smaller. It appears that the arterial trunk is 
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becoming an integral part of a smaller artery, which now consists of 

in which the current must be reversed, the main artery between the br: 

and a branch in which the direction of flow is unchanged. A segm« 
artery which has three or more branches leading from it atrophies bet 
the ligature and the first branch and then resumes its normal calibre. 

It is found. therefore, that one or two lateral branches prevent total 
phy of the parent 
after its double 
and with more t! 
branches the mat 
is unchanged. 

asa | asoru 
part played by the 
vasorum as collateral 
nels has long beet 
bated question lhe 
ings of Porta‘ port 
after ligation of th 
small anastomotic v¢ 
which are not nam 


which appear to 


considered until Re 
ert’s® careful work 
them to be new 

vessels. This doe 


prove, however. th it 





small vessels may 


Fic. 3 The result of isolated segments fourteen weeks afte: | 
operation, The first segments have no brancl 5 Shows a one @S Cf illateral cl 
branch segment with the branch and lumen filled. b. Illustrates a . . , 
two branch segment. c. and d. Are three and four branch segments Lew 1S and Rei hert 


respectively 


demonstrated that tl 
bo-angiitis obliterans differs from arteriosclerosis in having an extensiv 
lateral circulation and Lewis believes the presence of the vasa vasorut 
partially responsible for the result. It would be desirable, therefore, 
the long debated question of the possibility of the vasa vasorum actin; 
collateral channels. The simplest method would be to show that these nutt 
vessels passed around an obstructing ligature placed on the parent 
This has been accomplished 

On undertaking this problem, a survey of the literature revealed that 
there was no adequate anatomical description of the vasa vasorum 
was no method of injecting these vessels. Perhaps the best descriptior 
be found in Kollicker’s Anatomie. After some experimentation it was 
that, if a 2 per cent. aqueous Prussian blue solution was injected int 
lumen of a branchless segment 


I artery, the vasa vasorum would fill 
carotid is the most convenient artery for the purpose. A cannula is pla 
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in the lumen at a point low in the neck, the blood is gent] 


ly expressed fron 
artery, and with minimum dissection a ligature is placed just proximal t 
next branch. This gives a branchless segment of approximately three incl 
Injection 1s irried out at 18o mm. Hg. for five minutes or until the 
vasorum are well filled. [he specimen is removed and placed in form: 
The next day the lumen is opened and the excess dye removed. The specimer 
can then be sectioned, 
sected or cleared tot 


Observations wet 


made on the mode of 
gin, anastomosis and ce 


nation of the vasa vasot1 
which revealed 
quacy of the previou ( 
scription. \When the 

had reached 
article by Woodruft 
peared on the subje 
ing data obtained fro 
aorta of the horse an 
whi h adec Lik tel SUD 
the deficient inforn 
Consequentl) neo 
will be made to duplicate 
this description, it b 
Sulmcient to stat 
independent work o1 
carotid substantiate 


every respect the find 





Ot Woodruif o1 the 
[lf the vasa vasorut " I ! f 


are ine ted within (wel 
four hours, after ligat ot the carotid artery they do not cross the ligature 


However, they are found to have an amazing anastomosis with the small arte1 


les of the surrounding tissue and by this means the vasa vasorum on the dist 
side of the ligature fill with the dye. Later, the vasa vasorum destroyed at 
the time of ligation, 1 nerate and pass over the ligature hus, ther 

two sets of vessels p. iround the obstruction, those which are vasa vaso 
rum proper and those which anastomose with the vasa vasorum and 
traveling out into th irrounding tissue return to them. This is show1 
Figure 4. (That these s1 | vessels actually are collateral channels is show1 


the fact that if the lumen is opened distal to the ligature during the process of 


injection the dye will flow from it 
hus, it is shown that the vasa vasorum may act as collateral circulator 
channels after arterial ligation 
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SUMMARY 


1. The main artery of an extremity may be completely excised w 
subsequent gangrene or functional disability. 

2. The removal of the principal artery is compensated for by the dil 
of the smaller vessels which results in a rich vascular plexus. 

3. One or two lateral branches seem to prevent total atrophy of a sé 
of artery isolated between ligatures. 

4. Three or more branches preserve unchanged an isolated portion 
parent artery. 

5. [he vasa vasorum pass around a ligature obstructing their parent 
and so act as collateral channels. 

I am indebted to Dr. Dean Lewis for many helpful suggestions du 
this work. 
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TEMPERATURE EFFECT OF POPLITEAL VEIN LIGATION 
IN THROMBO-ANGITTIS OBLITERANS AND ARTERIOSCLEROSIS 


By JOHN ba Morton, M.D 
AND 


Herman E. Pearsp, Jr., M.D. 
or Rocuester, N. ¥ 


FROM TH IEPARTMENT k KY NIVERSITY OF ROCHESTER SCHO OF MEDI NI AND DENTIST 


IN RECENT years it has been well established by both clinical and expet 
mental evidence that ligation of a large artery should be accompanied 
ligation of its companion vein, for it has been demonstrated that this pro 
Nn | 


1 
] 


cedure results in a diminution in gangrene and an increase in functiot 


ability." 7,210,911, 12 [Tt has further been shown that this results in (a) 
increase in residual arterial pressure,®:*;*:®(b) an increase in the venous 


pressure, ' (c) an increase in the minute volume flow from the end of thi 


divided artery* and an increase in the peripheral arterial circulatory 
bed.* It is probable also that it increases the capillary circulation but direct 

evidence on this point is lacking. It is easily seen, therefore, why ligati 
of the companion vein, after arterial occlusion, diminishes the incidences 


gangrene since it so materially improves the mechanics of the circulation 


It was reasoned that, if after arterial ligation, gangrene could be prevent 


by occlusion of the vein then it might be equally true that impending gangren 
from arterial disease could be avoided by vein ligation It is realized tl 
the first instance there i sudden, complete occlusion of the artery 1 

| 


location while in the latter case there is a gradual, more generalized constri 


tion of the lumen but the same mechanical factor of reduced peripheral artet 
blood is present in eacl Consequently it 1s reasonable to suppose that sinc 
there is improvement in the one instance, there should be some benefit 


the other 


The analogy appeared to hold and it was decided to ligate the poplit 
vein in cases with circulatory deficiency of the extremity, such as artert 


sclerosis and thrombo-angiitis obliterans. This has been done in a tew 


instances and it has been found to relieve pain, to increase the temperatt 


of the limb and apparently to increase the peripheral circulation. The num 
ber of cases is too small and the time elapsing since operation too short t 
properly evaluate this procedure. It 1s not intended at this time to propos: 


it as a method of treatment of vascular disease but it 1s desired to record 
changes in the temperature of the extremity following popliteal vein ligation 

When this procedure was first carried out it was thought that there was 
no precedent in the matter but it was later found that Oppel * had previously 
done this operation in six cases. 
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METHOD 


Skin or surface temperature was determined by the surface thermo 
shown in Fig. 1. This instrument is of an aneroid type used years 
is calibrated in Centigrade and Fahrenheit scales.* It is made to regi 
placing it firmly against the skin for about three minutes. This instru 
old fashioned as it is, was found to be the most satisfactory means of 
mining surface tem 

It was desirable, 
ascertain the temperatt 
the deeper structures 
was done by the therm: 
ple galvanometer show 
Fig. 2.+ This instrument 
sists of a “hot” juncti 
copper and constant 
fused in the point of 
with a similar “cold” 
stant junction in the ther 
bottle. The differenc 
perature between thes 
tions pre xluces a current 


is measured by a1 





meter and is interpolate 


degrees of temperaturé 


Fic. 1 Aneroid type of thermometer with which the surface 
temperatures were registere 


bration of the instrun 
( Irdinarily these thermo-c« yuple junctions were inserted into the base of the 
trocnemius muscle for determination of the temperature of the deeper ti 

In all instances the temperature of the operated extremity was com] 
with the temperature of the same location on the opposite side. Wher 
temperature of a limb is spoken of as being elevated it is meant in refer 


to the same location on the opposite member. 


CASE REPORTS 


Case I.—P. B., No. 8167, male, Jew, forty-one years, admitted Jun 
patient had been told he had diabetes but no evidence of this disease wa 
months before admission he developed gangrene of the right foot with spontan 
tation of the great toe. Four months before admission gangrene of the left foot 
There was claudication with exertion before onset and rest pain after th 
of gangrene. 

Physical Examination.—General examination essentially negative except 


ties; blood pressure 110/70; white blood-cells 8,300; haemoglobin 85 per cent 


mann negative. LExtremities—-There has been a spontaneous amputatior 
great toe and parts of the other toes of the right foot. There is a discharging 
* This thermometer is the property of Dr. W. J. M. Scott and was used b 


| 
father in practice. 

+ This instrument was made by Dr. Stafford Warren. We are indebted to hi 
its use. 
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the metatarsal phalangeal joint of the left great toe and the skin is dusky Che 
tions of the popliteal, dorsali pedis and posterior tibial arteries are impalpabl 
legs: Urine: Sugar negativ Blood sugar 109.2 mg. per 100 c. N.P.N. 26. 
100 C.c. X ray shows calcification of the vessels of both legs 

Impression: Thrombo-angiitis obliterans. Amputation advised and refused 


June 28, 1927, ligation lett popliteal vein (The popliteal artery was pulsating 





' 
Fic. 2 Thermo-couple galvanomete: onsisting f six hot nections in the needles 
cold junction in tl onstant tet rature Thermos” bottle Each therm le 
: switch which connects it to the 1 immetet 
lemperatur¢ changes Left Right 
Before operatio1 . = a 
hour after operation 88.7 87.5 
+ hrs. after operation 88.7 87 
1 day after operation 90.7 88.2 
2 days atter operation . O1.0 So.0 
10 days aiter operation 88 85.5 
24 days after operation eS 8 83 
This difference in temperature was easily made out by a number of observe 
subjectively it was also appreciated by the patient 
CASE I] | (,., No Q507 male, ir W hity years The patient has had ciabe ces 
thirteen years with loss of thirty-six pounds in weight. Eight months before admiss 
began having cramps in the left leg with exercis« lhere developed similar symptoms 
the right leg four weeks before admission. The condition progressed rapidly especially 
the right limb and claudication appeared after walking a few yards and rest pain de\ 
oped that required morphia for relief 
Physical Examination The patient is an emaciated, middle-aged man in extren 
pain. There is retinal scarring, tortuous, sclerotic, peripheral arteries, an undescend 
testicle, left, a right indirect inguinal hernia and a moderate amount of benign pri 
: 925 
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tatic hypertrophy. Extremities—Both legs are pale and cold below the knee with im: 
ceptible pulsation in the arteries. There are brown scars over the tibiz and ove; 
heels. The sensation of the legs is diminished, motion is limited and the reflexes 
absent. The right foot is a reddish purple in color with frank gangrene of the toes 
blebs at the ankle. 

C ourse.—Amputation advised and accepted. September 12, 1927, mid-thigh an 
tion. At operation all the vessels were sclerosed and tissues boggy. September 
gangrene of stump developed. October 18, the right femoral vein ligated. Slight a 
of the stump for two weeks, after which the cedema subsided and the wound heal 
granulation. Discharged December 22, 1927. Electrodes inserted before operation. | 
tion of right femoral and great saphenous veins (femoral artery pulsating ) 


At Operation—Deep Temperature. 


Time tight Left 
| ee . - 90.7 03.8 
ae Q1.0 Femoral ligation 94.0 
Ok aa - 90.13 Q4.2 
10.39 . 90.20 Saphenous ligation 93.8 
10.44 . 90.39 03.5 
10.48 . 90.26 93.5 
> 2 90.20 93.8 
10.58 90.20 93.5 
= 90.8 93.4 
Sf _—_- Q1.52 94.5 
By.33 . 93.0 04.5 
I1.19 ‘ 03.2 Os.¢ 
cae «ee ; a% 03.0 05.0 


lemperature Changes. 


Right Left 
1 day after operation .... aera . OL.o 89.0 
3 days after operation - 91.0 59.3 
3 days after operation . 101.5 05.7 
6 days after operation .. yvewvni tee “ee 80.8 
8 days after operation .. Me eee 90.8 90.0 
10 days after operation ; S25 Q1.0 
15 days after operation O1.0 80.6 
28 days after operation pec . 602 91.0 


Case III—M. S., No. 9845, female, fifty-four years, admitted September 17, 192 


The patient has had diabetes for fourteen years. In November, 1926, she trimmed a callu 
on the left great toe with a razor and a running sore developed and has persisted. Se] 
tember 11, 1927, ulcers developed in the second and third toes of the right foot. She 
had no claudication and very little pain in the feet 

Physical Examination.—An obese woman of fifty-four years with hypertrophied t 
sils and slight emphysema of the chest. Extremities —There is redness and swelling 


the toes of both feet with cedema on the dorsum of the right foot. The dorsalis pedis ai 


posterior tibial arteries are palpable and there is no calcification of the vessels see 
X-rays. On the right there is frank gangrene of the second and third toes with intectior 


extending up the flexor tendon sheaths. There is an ulcer on the medial surface ot 
left great toe with a subcutaneous abscess on the plantar surface of the foot 
Impression.—Diabetes mellitus with infection of the left foot and gangrene of the rig! 


second and third toes. 
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Amputation advised and refused and patient given palliati e treatment The 
of the left foot subsided while the gangrene of the right foot pr ressed Octoher 
1927.—Ligation ol right popliteal vein, excision wedge of second and third toes 


(strong pulsation ol poplite il arte ry) 


Course The wound in the popliteal space healed by first intention and the w 
the foot granulated and healed in three weeks Patient walked on. the twent 
post-operative Discharged November 12, 10927 

Temperature Changes 


j 
vel ligated Left 
Bet re yperati 50.0 so. 
our Lite! t 1 02.0 a0. 
I day alter operat n 50O.5 87.0 
ta S alter ¢ tol O1.0 00.1 
7 days atter | t SO.2 83.4 
' 10 days alte erat 90.2 90.2 
12 la S altel eTrati OR. 03.2 
14 days atter operation deep temp 03.4 03 Ss 
18 days alter operation 59.6 g0.0 


Case I\ M. W., N 11302, admitted November 28, 1927 he duration of diabet« 


is unknown. Fourteen year ro the patient had a chronic infection of the right foot 
one year Five years ago she had an ulcer on the right calf that required about ten months 
to heal. Five weeks before admission the patient cut a corn with a razor and an ulcer 
developed. The surrounding tissue, became red and tender and the patient experiet 
severe pain. Frank gangrene developed three weeks before admissio1 

Physical Examinattor [he patient 1s an emaciated woman ot sixty-two years 
iS quite senile Right pupil does not react to light and there is a cataract of right let 


Teeth extracted Heart a irged with a svst hic blow Ove! the precordium Blood nrec 


sure, 130/70 There is clerosi ot all peripheral arteries Phe liver edg« is palpabk 
The reflexes are sluggis! Both extremities are pale and cold with impalpable vessels 
At the base of the fitth 1 t toe is an excoriation I cm. in size and at the base of tl 
right great toe and down the medial side of the foot is an area of gangrene covered wit 
a dry black crust Hzemoeglobi SS per cent. ; white blood cells I O30: red blood cells 
5,140,000. Urine: pus cells 1 albumin B. coli in culture Wassermann four pl 
Blood sugar 160 mg. per 100 « N. P. N. 36.15 mg. per 100 c. Blood culture negat 
X-ray shows calcificatior vessels of extremity with periostitis of tibiz 
Impression Sypl ili ciabetes arteriosclerosis gangrene right root cati 
| right eye 
| Amputation advised and refused. December 13, 1927, ligation of right popliteal vet 
(very weak pulsation of popliteal artery). Courss Diabetes controlled with diet (P. 5: 
} F.118 C.56 Cal.1494). Operative wound healed per primum. Patient would not subr 
te lumbar puncture, would not co6perate in treatment and left the hospital against advi 
December 20, 1927, seven da after operation 
¥ iP] ‘ Wire { ] 1) vs 
Right ( Popliteal 
vein ligated ) Lett 
Before operatior . 80.0 00.0 
10.10 A.M. 12/13/27—Ligation of right popliteal ven 
10.25 87.0 86.0 
10.20 $7.2 50.2 
10.34 87.0 86.0 
10.42 SS.2 $0.0 
10.50 87.8 &<.6 
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Temperature Changes. (Continued) 
Right ( Popliteal 

vein ligated) Left 
10.50 87.8 55.6 
[1.02 80.9 $4.5 
11.10 87.0 54.5 
II.15 86.0 $4.2 
11.23 $6.9 54.2 

) Temperature 
30 min after operation - 00.1 00.1 
1 hour after operation s 90.2 80.2 
2 days after operatior QI.2 88.0 
+ days after operatior , Q2.1 50.4 
6 days after operation ; O1.9 90.1 
Case \ S. D., Rochester General Hospital No. 43441, male, Jew, thirty-t 
of age, admitted January 19, 1928 About one month before admission the patient I 


a redness and swelling of the left great toe with extreme pain in the foot and 
was considered an infected ingrown toe nail. He was first seen in the out-patient 
ment of this hospital January 6, where a tentative diagnosis of thrombo-angiiti 


was made. At this time the left foot was swollen, reddish-blue in color and cold 


has been excruciating rest pain requiring narcotics. A history of claudicatio1 
be elicited. The patient speaks English poorly and his observation is faulty 
details of the history probably are inaccurate. There has been numbness of tl 


of the right hand for two weeks 


Physical Examination Che patient is a well developed male of thirty-ty 
severe pain rhe teeth are carious, the spleen is palpable and the blood pressur: ‘ 
Extremities —There has been a partial amputation of the right great toc The ri 


is colder than the left. The left foot is swollen, red at the ankle and becomes 


over the distal portion There is gangrene of the great toe covered with a hard 

crust with demarcation at the metatarsal phalangeal joint Red blood-cells 4,60 
white blood-cells 10,900. Urine: albumin plus; sugar 0; N. P. N. 35.5; blood 

mg. per 100 c.c. Blood chlorides 520 mg. per 100 c.c. Wassermann negat 


shows no evidence of sclerosis of vessels 
Impression—Thrombo-angiitis obliterans. (Pulsation of popliteal arte: 
Amputation refused. Ligation of left popliteal vein, February 3, 1928. Pulsati 
made out in the popliteal artery at operation 
Course.—Pain was very little relieved, the limb felt cold to the patient ar 
grene steadily progressed. Amputation was indicated and advised but was refuss 


charged February 10, 1928 


Left ( Poplit 


Right vein ligated 
eS a eee Qo 90 
Operation am eckeak . ee 87 
2 days after operatior Q2 90 
6 days after operatior ; o1.6 oL.8 
10 days after operation waters Q2 92.6 


Case VI.—No. 12177, male, fifty-five years, admitted January 1, 1928. P 
noticed cramps in muscles of legs for four years. In August, 1927, began to have 
pain in right foot, after walking, accompanied by claudication in leg These 
subsided with rest but appeared more and more frequently. The right foot became 
swollen and four days before admission began to pain even at rest. Patient was t 
outside physician that he had diabetes 

t This case is reported through the courtesy of Dr. Howard Prince 
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Physical Examination.—Shows a large, ruddy, middle-aged man in some discomfort 
The vessels of the retina are small and tortuous, the teeth are carious, the tonsils ar 
enlarged, the chest is emphysematous, there is a soft systolic murmur at the apex whicl 
is not transmitted, all periphe ral arteries are tortuous and the blood pressure 1s 130/% 


The right leg is 2.6° F. colder than the left, the popliteal artery is palpable, the posteri 


tibial is impalpable as is the dorsalis pedis artery. The skin of the right foot is dull 
lustre and dusky red in color Chere is a black crusted area of gangrene which is I.7 x 2 


cm. in size, at the base of the fourth toe 
Urine.—Sugar two plus; hemoglobin, 106 per cent.; red blood-cells, 5,400,00¢ 


blood cells 8,950 ; blood sugar 122 mg per 100 C.Cc.; N. P. N 30.6 mg. per 100 V 


DEGREES 
FANRENHEIT 





DAYS 
POSTOPERATIVE 1 3 S 7 9 11 13.4517 19.21% 23 25 27 29 32 33 35 37 3941 4345 47 


Fi : Graphic record of the s face temperature changes, registere n degrees Fahrenheit 
of forty-seven days, in Case V1 Phe dotted line is the operated side, the solid line the cont 
sermann negative X-ray shows calcification of the vessels of the right leg throug! 


their extent. 
Impression.—Dhiabetes mellitus. Generalized arteriosclerosis. Gangrene right foot 


Operation.—January 19, ligation right popliteal vein (strong pulsation of popli 
teal artery. 

Course —Immediately after operation, patient lost all pain and tenderness Phere 
was slight cedema of ankle but the skin became pink and toe nails began to grow Chere 
has never been a return of pain. The gangrene area sloughed down to tendon and begat 


> 


to granulate on February 16, 1028. The temperature change is shown in Fig. 3 

Case V.—J. B., No. 12672, male, sixty-eight years, admitted February 1, 1928 Che 
patient had an infection of the left great toe four years ago and was told he had diabetes 
Seven weeks before admission claudication developed in the left leg and two weeks befor: 
admission rest pain appeared. Patient has had a chronic cough with dyspnoea and cedema 
of ankles for fifteen years 

Physical Examination The general examination reveals pyorrhcea, emphysema, 
slight cardiac enlargement, generalized arteriosclerosis and a complete right inguinal 
hernia. Blood pressure 155/00. Extremities—The right leg is not remarkable. On the 
left the distal half of the second toe is gangrenous with specks of gangrene on the tips 
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of the third and fourth toes which after three days progressed to gangrene of tl 
portion of the toes. The dorsum of the foot is reddish-purple with scales of ep 
lifted from it. The dorsalis pedis and posterior tibial arteries are not palpabk 

shows calcification of the vessels. Urine: Albumin two plus; red blood-cells 5,010.00 
white blood-cells 15,000; hemoglobin 95 per cent.; blood sugar 148 mg. per 10 
Wassermann negative. February 4, 1928, ligation of left popliteal vein (no pulsati 
popliteal artery ). 

Course.—The gangrene, which had been rapidly progressive since admis 
checked for a few days, then it continued to extend and the leg was amputated. Febr 
13, 1928. 

Temperature Changes. 


Left ( popliteal 


vein ligated ) Right 
2/1/28 before operation con Cre eat” ee 83.0 
2/4 28 before operation ; 387.0 90.3 
30 min. after operation .« sb 80.6 
1 hr. after operation . .. 86.6 87.6 
1 day after operation bs a | O1.0 
2 days after operation Peewee 90.6 
4 days after operation Me O1.4 QI.2 
6 days after operation .. i ‘soe “ORR Ql.1 


DISCUSSION 

Observation of the cases presented has shown that in the presenc 
arterial disease with circulatory deficiency of an extremity, ligation of 
popliteal vein results in an increased temperature of the part. The cause ai 
significance of this phenomena is not clear. It is certain that tissue temper 
ture is intimately connected with the circulation, and it is possible that th 
increased temperature of the extremity having its deep vein ligated result 
from a better circulation to the part. But this cannot be accurately determi: 
for there is no absolute criterion of circulatory efficiency in a limb. One n 
gain an impression by the clinical observation of the relation to pain, the eff 
on cedema, the change in color, the growth of the nails and the effect on fatigu 
and this impression may be substantiated by the change in the temperatur: 
the part, the absorption of intradermal saline, the return of circulation aft 
blanching, the oscillometer reading, the capillaries of the nail bed and the ox 
gen carrying capacity of the returning blood. In the cases studied, it appear 
that the change in the temperature of the limb correlated closely with the othe: 
signs of functional ability of the circulation. It is to be noted that the findi 
of an increased temperature of the part following vein ligation is at variance 
with the experimental results of Brooks,’ who observed an immediate fall 
temperature at the time of occluding the vein in a limb having its main arte 
obstructed. Perhaps the difference lies in the condition of the arteries for 
Brooks’ experiments the artery was completely obstructed by ligation wl 
in the cases observed the artery was, usually, only partially occluded 
the disease. 

It has been shown that the arteries and the superficial veins are equippe 
with a regulating nervous mechanism, and it may be that manipulation of the 


1 
} 


popliteal vein results in a derangement of the vasomotor mechanism of the 
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vessels. It is of interest 11 this regard to note that Leriche ® and his pup) 
have demonstrated an increased temperature ot the limb following pet 
arterial sympathe tomy 


It is possible that occlusion of the deep vein shunts the blood through the 


superficial vessels and this increased vascularization of the periphery « 
an increased skin temperature. It has been observed that the superhe 
veins in these cases become enlarged. But the increased temperature of ti 
muscles indicates that the effect is not only on the surface but also i 
deeper structures 

| Finally, the study ot ubsequent Cases May reveal other factors involve: 


been ac uately considered 


which have not 
It is believed significant that in Cases V and VII where there was only 

slight transient elevation of temperature no clinical improvement resulted 

While on the other hand, in the remaining cases, the more marked and better 

sustained increase in temperature correlated with the clinical evidence 

improved peripheral circulation 

Ligation of the popliteal vein in cases of thrombo-angiitis obliterat 


and arteriosclerotic gangrene results in an elevation of temperature of 


the extremity. 
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PRIMARY BILATERAL TUMORS OF THE TESTICLE 
By Cyarues Cxiarr Hicors, M.D. 
or CLEVELAND, Onto 


FROM THE CLEVELAND CLINIC 


Primary bilateral tumors of the testicle occur so rarely that it see 
advisable to report each case that is seen in order that the true incidence m 
be known. This seems especially important in view of the fact that Vidal 
formerly stated that tumors of the testicle were never malignant when bh 
organs were involved simultaneously. The findings in the case which is her 


reported offer proof which directly contradicts this statement. 





(x if 


Fic. 1A.—Embryoma of right testicle. Photomicrograph of section 


Kocher,” in reviewing the literature in 1887, found that Curling * had met 
tioned six cases of bilateral medullary carcinoma of the testicle, and he fou 
the following cases reported as cases of bilateral sarcoma: Wilson, on 
Denonvilliers, one (case of Gosselin) ; Demarquay, one; Adelmann, one cas 
in a child (Trélat); Curling, one; Klebs, one; Monod, four: Horner, on 
Letulle, one; Kraske, one. To these he added two cases of his own, making 
a total of fifteen. 

The question arises in some of Kocher’s cases whether the opposite testicl 
was not involved secondarily. He states that in the majority of the cases a 
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pronounced growth of the second testicle was not markedly noticeable until 
after the first operation, but usually even at the time of the first operation the 
second testicle was no longer in a normal condition. The second testicle was 
operated on at intervals of three, four, six and ten months after the first one 
had been removed 

Other cases of bilateral tumor of the testicle which have been reported ar 





those of Bidard?* | S53), Delaunay * (1860), Sibley and Hulke® (1866), 
Bowen ‘ (1897), Councilmann and Lovett * (1897), Smith ® (1914), Butt and 
Arkin (1914), Oraison '' (1918), Kaiser * (1920), Tanner '* (1923). 

Klebs,'* in his ““Handbuch der pathologischen Anatomie,” states that both 
testicles are frequently involved, but he is apparently the only author who 
makes this assertion. In his review of sixty-four cases of cancer of the testis 
published in 1915, Coley’® found only one bilateral case, one which had 
been operated upon by Wyeth!® in 1905. In this case one testis was retained 
in the inguinal canal. Bulkley’s ' series of fifty-nine cases of tumor of the 
testicle retained within the abdominal cavity included only two cases in which 
there was a bilateral involvement, one the case of Wyeth’s which has already 
been mentioned, the other a case reported by Sabella!* in 1910. 

In recent years but few cases have been reported. Occasionally cases are 
mentioned in which the opposite testicle has become involved six or seven 
months after operation or after enlargement of the opposite had been noted, 
but they cannot be classified as cases of primary bilateral involvement. 

Etiology.—The etiology, the influence of trauma and of persistent irrita 
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tion and the relationship of maldescent of the testes to the formation of 
have been discussed in a previous paper,'® in which twenty-three cases 
lateral malignant tumor of the testis were reported. In the majority of thes 
cases enlargement had been discernible before the trauma occurred. |) 
instances, also, the testicles had descended normally and the enlargement 
occurred in later years. 


Pathology.—Because of confusion existing in the classification of testi 





Fic. 2A.—Embryoma of right testicle. Photomicrograpk of section. (x 


lar tumors, the pathological reports which are given in case reports in 
literature often do not agree. Kocher states that variations occur in rou 
cell sarcomata, the tissues presenting the appearance of small-cell, larg 
and even of giant-cell sarcoma. He states that a number of small round-cel 
sarcomata fall into the group classified by the French as lymphadenoma ai 
by Kocher himself as lymphoid sarcoma, the microscopic picture revealing 
presence of a fibrinous intracellular substance situated between the sn 
round cells. These tumors are very malignant. From the descriptions, hov 
ever, | believe that many of the tumors fall into the group of embryomat 
which we see large, irregular, deeply staining cells held in a moderately det 
and rather loosely arranged fibrous connective tissue. 

Kocher also points out the fact that some of the cases which had beet 
reported as cases of sarcoma—notably those of Wilson, Denonvilliers, Den 
quay and Adelmann might be considered—cases of carcinoma, stating that 
the same question might be raised in one of his own cases. 
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In some of the older cases, as for instance, those of Gosselin 2° and Bowen 7 
no pathological report is available. 
Age Incidence.—The majority of the cases of bilateral tumor of the tes 


ticle seem to occur in adult life, no case having been found in a child. 





F 2B Embryoma of left testicle. Photomicrograph of section. (x 250.) 


The following list gives the ages of the patients in the cases in which this 


has been noted ; 


Author No. of cases Age of patient 
Kraske ... I 42 
Kaiser . 54 
Gosselin . I 32 
Sibley ... I 57 
Tanner .. 45 
Bidard . I 27 
Delaunay I 30 
Oraison .... - I 54 
Wyeth . I 33 
Butt and Arkin , I 48 
Bunts (case here reported ) 54 

Diagnosis —The signs and symptoms upon which a diagnosis 1s based are 


the same as in the case of unilateral tumors, and here, too, the presence of a 
coexisting hydrocele may offer difficulty in establishing a definite diagnosis 
It may not be suspected that an enlargement of both testicles is present 
until operation is being performed. In cases in which the enlargement of the 
opposite testicle ensues months after the primary operation, the diagnosis is 


less difficult. 
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T'reatment.—The treatment is the same as that for unilateral tumot 


recommend orchidectomy and deep radiation of the inguinal and 
Howe 


all cases of malignant tumor of the testis there is grave danger of ea 


glands. Coley’s serum is also recommended for this condition. 


T 


cll 


tasis and the end-results of all forms of treatment have been unsatis| 


Case Report.—The patient, a man fifty-four years of age, entered the hos; 
service of Dr. F. E. Bunts, complaining of swelling of the left testicle. The pa 


history and the family history were unimportant. The swelling had not bee: 


with pain until one year before, at which time the testicle had been subjected 


I 


rhe pain recurred in paroxysmal attacks and the swelling prcegressed steadily) 


no pain in the right testicle. 


Physical examination gave essentially negative results except for the finc 


scrotum. The left testicle was enlarged, firm, and in one area it was stony 


I 


lis 
Lil 


tumor mass was approximately the size of an orange. A cystic condition was al 


in the right scrotum and this was thought to contain a large hydrocele, as light 


mitted through it. No hydrocele was present on the left side 


The left testicle was removed and it was found that the right testicle was als 


As permission had not been granted for the removal of both testicles, the rig! 


not removed until eight days later. 


The patient returned eight months after the operations and stated that sl 


he left the hospital pain developed in the lumbosacral region. It 


which radiated down the legs. Incontinence of feces and of urine had also dey 


a paralysis of both legs below the knee. R6ntgenograms made at this time shoy 


dence of metatasis; however the patient is reported to have died « 


transverse colon three months after our examination. 


It cCarcimor 


was then a sh 


r 


Pathological Report.—Leit testicle A testicle and epididymis which toget! 


size of an orange, showing a finely nodular surface, and on section 1 


yellowish-white cut surface fairly uniform in appearance 
1 


resenting 


Microscopic Description Section through the testicle and epi lidymis <} 


cellular growth characterized by large, irregular, deeply chromatic cells, wit! 


mitotic nuclei held in a moderately dense, rather loosely arranged fibrous str: 


nective tissue, the cells being arranged in some instances in large masses, 1n ot 


in somewhat alveolarlike formations 


Histological Diaqnosis.—Embryoma of testicle 


The pathological report of the opposite testicle was the same, 


that the tumors were identical 


SUMMARY 


the 


pal 


ae 


; 


ent 


In reviewing the cases of malignant tumor of the testes reported 


literature, we find that a primarily bilateral involvement has been report 


only a few cases. 


A case of primary bilateral embryoma is reported, in ordet 


incidence of these bilateral tumors may be known and emphasis la 


importance of a careful examination of the opposite testicle in all « 


unilateral tumor. 
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PHAGEDANIC ULCERATION OF THE SKIN 
By Matcotm G. Gituespir, M.D. 
or Dututsa, Morn. 
PROGRESSIVE gangrenous sloughing ulceration of the skin is of rare occur 


rence. brewer and Meleney report two cases which occurred within th 


own experience, and cited four other cases, two of which were personal 


munications, and the other 


two were reported in tl 
of the cases, as well as tl 


case here reported, 


perforative appendiciti 
The condition 
characterized by its chi 
nicity; its insidious 
eressiveness, being pat 
ticularly rebellious to 
treatment except wide ¢ 
cision; and its extret 
sensitiveness. The const 
tutional symptoms 
those of a chronic inf 
tion—loss of weight, h 
gardness, slight secondat 
anemia, low grade irregu 
lar fever, and leukocyt 


sis. This case well illus 





but also the economic los 


Fic. 1 Photograph of healed portion of the lesion on admittance 


which it entails. ‘This mat 
had to dispose of his business, and was under rather constant hospitalization 
and medical attendance for a year. 


Case History.—J. P.; Case No. 54433; came under observation on July 7, 1927 
was thirty-nine years of age; born in Poland and came to the United States in 1900 

His family and past history were entirely without bearing on his present illness 

He stated that the present illness dated back to November 23, 1926. The eveni 
of that day he was quite suddenly seized with abdominal cramps. The following ev 
ning he was operated upon for an acute appendicitis. He was told that he had a “bad 
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trates not only the physica 


literature. The majorit) 


4 


lowed operation for acute 


incapacity which occurs 








PHAGEDAENIC ULCERATION OF THE SKIN 


appendix. The wound was closed without drainage. For the first few days thereafter 
the patient was very sick; had a high fever and was delirious. About the fifth day th 
wound was dressed, and the patient noticed what looked to him like a boil at the upper 
and outer margin of the wound. There was a thin pussy discharge from the lesion. This 


progressed gradually despite all attempts at drainage and treatment. He remained 


the hospital for ten weeks \t this time the lesion had progressed upward beneath tl 
right arm and toward the ax 
illa. The lesion healed in its 
wake. Its advancing margin 
was a nasty sloughing ulcer 
and was very painful. He 
went every other day to his 
physician for a dressing and 
treatment. During this tim 
he stated that everything was 
tried to arrest the ulcer, 1 
cluding X-ray and Alpins 
light treatment 


The man on examination 
showed the evidences of a 
chronic infection. His mus 
culature was generally flabby 
from loss of weight and ina 
tivity. He looked haggard 
His hemoglobin was 89 per 
cent. (Dare). His leukocyte 
count was 17,700. The urine 
vas negative The blood 
sugar was 0.17 

On viewing him from in 
front there was a healed oper 
ative scar in the right lower 
quadrant of the abdomen. Ex 





tending from the upper ang 
of this, as the photograph Fic. 2.—-Showing the ulceration of the back on admission. Note 

: the dead undermined margins and the purulent exudate 
(Fig. 1) shows, was a ser 
piginous scar, extending in ramifications up toward the right axilla. On the back, below 
the right scapula, this healed lesion was continuous with a large ulceration of the skin. 
measuring approximately 9x6 inches. (Fig. 2.) It extended from the crest of the 
ileum below to the scapula above, and from the posterior axillary line to the spine. 
The border of the advancing margin was formed by a broad zone in which the cedema 
tous, inflamed, cyanotic area gradually faded into normal skin. The advancing edge of 
the ulcer was raised, undermined, and exuded a thick purulent secretion. In places the 
dead, sloughing skin, which exuded pus, was still attached The base of the ulcer, espe 
cially near the healed margin, was formed by a red, granulating surface, over which new 
epithelium was extending 

At consultation the suggested diagnoses were lues, mycotic skin infection and tuber 
culosis. Repeated blood Wassermanns were negative Repeated examinations of the 
wound were negative for any fungus infection 

Therapy included a course of neo-salvarsan intravenously ; large doses of saturated 
solution of potassium iodide by mouth; copper sulphate in one grain doses by mouth and 
in a dilute solution to the wound: Dakin’s solution and mercurochrome were also tried 


locally. In spite ot everything the lesion progressed. It gave no evidence of abatement 
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PHAGEDAENIC ULCERATION OF THE SKI 
under treatment It was extremely sensitive The man wa rritabl | 
gard; his appetite Was poor and he did not rest well 


It was finally agreed to widely excise this large ulcet 





2 1927, under vas ether ancesthe Che lin . a 

“s traversing normal skin, and included all the subcutaneous 1 

<=» 

oa the back. [The base ot the ulcer was cauterized 

*s Following recovery trom the immediate shock of the oper 

 » diate pain had subsided, there was a marked change in the mar He lost the 
"8 chronic infection. He looked happy; his appetite improved; a1 T 

a well. Within ten days the base of the ulcer was covered by good, cleat 
"8 surface. Skin graiting was done on three occasions—on August Ié \ 
- August 23—and very successtully, each graft taking and growing very rapidl 
£ During his entire convalescence he was particularly happy and rapidly gain 
= and strength At the time he leit the hospital, on September 9. this large def 





. idly closing by epithelium which was extending out from the margin of tl 


from the skin gratts 


On October 13, 1927, the final photograpl ig. 4) was take 
lesion to be pra tically covere with epitheliu 

Paraffin section ot the ecimen made at the time t the exc} n f the 
stained by Grams method d staphyl e 


of streptococcl 





+ This case report seems to bear out Brewer’s and Meleney’s idea 
progressive vanygrene ol the skin 1s due to the symbiotic action of two or 1 
types of organisms, and 1! this case, aS 1n the cases W ic] they report 


] | ) ‘ 
streptococcus and the staphylococcus seemed to be the inciting organisms 


Cullen, Thomas S aA Py ressively Enlarging Ulcer of the Abdominal W 
the Skin and Fat, Following Drainage of an Abdominal Abscess Ay 


‘ Appendiceal Origin Surgery, Gynecology and Obstetri vol Will 

. May, 1924 

: Christopher, | Severe Spreading Carbuncular Infection of Chest Wall | 

- Resection Under Local Anzsthesia S. Clinics of N \ vo] v, PP. 7 Qi, 
; 1924. 


: Brewer, Geo. Emerson, and Meleney, Frank Lamont: Progressive Gangren 
of the Skin and Subcutaneous Tissues Following Operation for Acuté 


Appendicitis ANNAI SURGERY, vol. Ixxxiv, pp. 438 September 
> _ 
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FRACTURE AND DISLOCATION OF THE STERNUM 
REPORT OF THREE CASES 


By Hereert H. Hotperman, M.D. 
OF SHENANDOAH, Pa. 


FROM THE DEPARTMENT OF SURGERY OF THE LOCUST MOUNTAIN STATE HOSPITAI 


ALL statistics bear out the statement that fracture of the sternu 
exceedingly rare. Gurlt,’ in 1864, cited a series of 22,616 fractures 
types treated at the London Hospital during a period of twenty years. An 
them were only twenty-two cases of uncomplicated fracture of the ster 
or 0.098 per cent. Bruns * gives the incidence as seventeen cases in a set 
of 8,560 fractures (0.2 per cent.) ; Chudowsky,* as six in 2,366 (0.3 
cent.) ; Plagemann,* five in 1,393 (0.36 per cent.). Speed® reported 
fractures of the sternum in a series of 11,302 fractures treated at the | 
County Hospital during a period of eight years. 

The most carefully studied series of cases yet reported was Gurlt’s, 
was based on a complete survey of the literature up to 1864. Gurlt was 
to obtain data on a total of 105 cases. My study of five exceedingly 
fracture services revealed sixty-two cases in a total of 46,237 fracture 


0.075 per tent. At Locust Mountain State Hospital during the first year 


its opening for patients three cases were detected in a series of 157 fracture 


or 1.91 per cent. 

Fractures of the sternum are rare because the mobility and elasticity 
the thorax protect this bone. Indirect violence rarely produces it, becaus¢ 
ribs are much more likely to break first. Direct injury is the most com: 
cause. However, cases of fracture have been reported not only from ind 
violence but also from muscular action. 

In ninety-eight cases analyzed by Gurlt with regard to etiology, eight 
produced by muscular action; forty-two by falling down from a height; tl 
by powerful bending head foremost; three by violent bending backwat 
twelve by a blow, thrust, or step on the chest; twenty-two by compressiot 
the chest from being run over, buried, or by the fall of a heavy weight; 
eighty by falling with the breast against a solid body. 

The usual causes of fracture of the sternum have been given as di 


blows on the chest, such as occur in car-bumper accidents, compression of 


chest, hyperflexion of the spine associated with fractures of the verteb 


column, run-over accidents and falls, and the falling of heavy weights on 


* Thesis submitted to the Faculty of the Graduate School of Medicine of the | 


sity of Pennsylvania in partial fulfillment of the requirements for the degree of Mast 


of Medical Science (M.Sc.( Med.) ) for graduate work in Surgery. 
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FRACTURE AND DISLOCATION OF THE STERNUM 


chest. As an example of fractt 


occurring in the course of labe 


have been reported. Three similar cases were caused by the effort invol) 


in lifting a heavy weight 


ire by muse ular action, there have been ( 


yr. \ccording to Stimson.® four such cas 


Some of the unusual cas« t tracture of the sternum deserve special mention. Mal 


gaigne’ related the case of a mountebank who fractured his sternum whi 


backward to lift a weight. Gutzeit 
at the junction of the manu 
brium and gladiolus produced 
by muscular actio1 The acc 
dent occurred while the pa 
tient was chinning 
the gymnasium and swinging 
for support Kazda" re ported 
three similar cases produ 
by injuries incidental t 
nastic exercises 

Brunn reported three 
cases of transverse fracturs 


at the junction ot the manu 


brium and gladiolus produce 


by indirect violence. In each 


case the cause was the sam 
namely, the fall of a heavy 
weight on the back of the ne 
and the upper portion of the 
vertebral column, while th 
body was slightly bent. Ser 
vier," in 1889, was able to col 
lect only twenty cases of ind 
rect or contrecoup tracture ot 
the sternum. Tarnowsky,” i 
1905, added seven new cas¢ 
collected since 1880, all of 
them except one being due te 
muscular actior 

Michaux “ cited a case 
of fracture of the gladiolus 
produced by direct violence: 
While leading an unruly ox 
the patient was attacked b 
the animal, whose horn fra 


tured the sternum. Knowles 


reported a case of transvers« tracture extending from one-third 


1 1 
¢ leant 


cited a case of transverse fracture of the stern 





1 


Lateral view of chest Showing an anterior dis 


us at its junction with the 


costal articulation t 


the other in a Hindoo who was attacked by a wild boar rhe patient died later of 


septic pheumonia 


MacLaurin * reported a case of the exceedingly rare condition of fracture-dislocatior 


of the ensiform appendix 


lhe patient was a muscular man and the fracture was produced 


by the action of his anterior abdominal muscles, while he was trying to save himself 


trom falling forward from a sitting position o1 


large hollow at the lowe r end of the 
projection of the ensiform. which la, 


series contains tour cases of this ty pe 


I i Ly 


1 a bench. On examination, there was a 
sternum which proved to be the result of a forward 


so that its lower end was tilted forward. Gurlt's 








HERBERT H. HOLDERMAN 


With rare exceptions fractures of the sternum, exclusive of those 4 at 
are produced by gunshot or stab wounds, are simple. A notable excepti 
the way of a compound fracture was the case reported by Du Verney '* jy 
1751. The patient was a quarryman who, while lying at work on his sic 
was caught under a heavy stone five feet long, which compressed his chest 


laterally with suc] 
as to separate the m1 ‘ 
from the upper port 


the sternum an 
through the s] 
subject died imm« 
from rupture of th 
and lungs. 

The most con 
type of fracture is 
verse break at the ju 
of the manubriun 
the gladiolus. In th 


majority of cases the 





‘ placement is such t] 

“ lower fragment lies 
tially in front of th 
per one, sometimes 
riding it. In childrer 

. injury may take the 
ofa dislocation bet we: 
the manubrium and the 
gladiolus. 

Of interest witl 
gard to the most com 
type of fracture 
sternum is specimen 
5150 in the Warren A: 
tomical Museum, a phot 
graphic reproductio1 

gla is top are ‘third 2 pone cae tg which appears in Wilso1 
is noted, is not attached to the second piece but inasmuch as the : ‘6 
space is filled with cartilage this is probably a normal condition. @0d Cochrane on “Fr 


Fracture did not show in A P view 


tures and Dislocations 

Fractures of the gladiolus are less common They are located most 
quently between the second and fourth costal cartilages and are usually tt 
verse ; there is partial overriding of the lower fragment as in separation of the 
manubrium from the gladiolus 

Except when other injuries are associated, comminuted fractures of tl 
sternum are rare. Gurlt cited six instances of double fracture and two 
triple fracture, all of them associated with other fractures elsewhere. 
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Though ol rare occurrence SE VE ral cases ol secondary rupture t the 
mary vessels were reported during the World Wat Bonnet and Barbi 
cases. In one, the rupture occurred on the fourth day after inju 


controlled by tamponing under general anzesthesia In the ther case. the 


occurred on the fifth day following a fit of coughing. Fracture of the sternu 


followed by serious complications in the lungs. Wassermann,” in 1899, published 


exhaustive study showing a 
high incidence of traumati: 
pneumonia and active tuber 
culous infections after such 
injuries. 

According to Wilson and 
Cochrane,” the diagnosis is 
usually quite obvious. At the 
seat of the fracture there are 
local pain and tenderness and 
later ecchymosis. The ce 
formity, caused by the dis 
placement forward of the 
lower fragment, may cause a 
visible and palpable deforn 
ity in the form of a ridge near 
the junction of the second 
costal cartilages. When the 
lung is injured, dyspnoea and 
hemoptysis are likely to be 
present. 

Roberts and Kelly Stat 
that the attitude of the patient 
is often characteristic. He 
takes a sitting position with 
the shoulders drooped and 
part of their weight supported 
by the arms on each side of 
the bed. 

DaCosta™ attaches im 
portance to the history of the 
injury in making the diag 
nosis. He describes the pos 


ture as one with the head and 


s Fi 3 (Lateral view of chest.) Showing an oblique 
body bent forward; attempts f the middle of the gladiolus with slight depression of th 
rtion. Fracture did not show in A P view 


to straighten up cause con 
siderable pain He believes that crepitus should be eli ited by px Ipati n, pla ing tl 


| 


over the injury and asking the patient to take a quick breath 





lhe prognosis is good in uncomplicated cases but decidedly bad whet 


there are complications. Fifty-four of Gurlt’s cases were uncomplicated, with 


forty-six recoveries and eight deaths. There were forty-four complicat 


cases with only one recovery. 
Repair with the formation of a bony callus takes place in trom four 


eight weeks. There may be some degree of persistent 


letormity, dependin; 


on the thoroughness with which the fracture is reduced. Occasionally bon 
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union fails to occur. This does not cause any serious disability other tha 
temporary inability to abduct and adduct the arms. 

According to Scudder,** the fracture may sometimes be reduced by 
the patient on his back with the head extended over the end of the tabk 
then raising the arms above his head and rotating them outward slow] 
forcibly. In the meantime, the patient’s body is held by an assistant; thus 
the procedure described above makes traction and counter-traction on the 
two fragments. 

After the fragments have been reduced, an adhesive plaster swathe is 
placed high up about the shoulder. It is held firmly in this position by straps 
across the shoulder. The patient must remain in bed for three weeks | 
may be allowed up occasionally thereafter, being careful, however, to 
heavy exertion. A Taylor steel back-brace should be worn for two months 
thereafter as an additional precaution. 

Operative treatment, according to Scudder, is frequently justifiable 
incision may be made and the depressed fragments elevated as soon as the 
shock of the original injury has passed away. In some cases cyanosis 


dyspneea are removed immediately the deformity is corrected. 


When displacement is visible and painful and causes crepitus and pain at ea 
tion, Speed ™ advises reduction by extending the spine and drawing the shoulder 
during deep inspiration. This manipulation elevates the upper fragment so that the 
fragment or its attached ribs may be pressed on until the deformity is over¢ 
reduction may be retained by placing a pad between the scapulze and using a f 
eight bandage to hold the shoulders back. 

Roberts and Kelly “ state that an open operation is justifiable when reductior 
be accomplished by manipulation. An incision is made over the seat of the fractur 
the depressed fragment is elevated by any suitable instrument. After being repla 
may be retained in position by a plate or nail or by direct suture with chromi 


; 


or silver wire. Although union takes place within eight weeks, it is advisabk 
the patient wear for a few months a brace or a gypsum jacket similar to that 
fractures of the spine. 

Stimson,” on the other hand, believes that, unless the displacement is causit 
gerous symptoms, the open operation is not justifiable because of its risks. Hi 
two cases in which attempts at reduction by the open method were failures. [1 
fracture of the upper part of the sternum with depression of the lower fragment 
sion was made with the intention of introducing a hook, but the pleural cavity was 
accidentally and it was necessary to close the wound immediately. In the se 
quoted, the upper fragment was raised to the proper level by screwing a sort of 
into it and drawing it forward; but unfortunately it sank partly back again and 


attempt to elevate it was frustrated by the tearing out of the screw 


REPORTS OF CASES 


Case I.—A. G., a miner, aged twenty, brought to the hospital in the Reading 


Company ambulance, following an accidental squeeze between mine cars at Mahar 
Tunnel Ridge Colliery, November 26, 1926, in shock and severe pain. On admissio1 
temperature was 97.8, his pulse, 114, and respirations, 46; the face was deeply cy 
as was the neck also, and his expression was anxious. 

The physical signs pointed to a fracture or fracture-dislocation of the gladiol 


its junction with the manubrium; there were no fractures of the ribs. There was ex 


tenderness over the spine and a beginning haematoma was in evidence. Becaus¢ 
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corpulence of the patient a te diagnosis Of tracture of the I : 
he made, but with this susp1 in mind the patient was later A-rays ther 
neurologic symptoms he tient was treated tor hi hoch the Accident R 


Ward before being sent 1 


of any of the ril here definite evidence of fracture in the region of the 


S 


Examination ol umbal hows Ompression type Of Iracture Of the 
lumbar vertebra, the undet e ot the first and the upper surtace ot the thi 


somewhat in this compress [he spinous process of the first and second on the 
side are fractured Phere lateral displacement in the fracture of these vertel 
but the second is displaced backward on the third possibly a quarter of an incl 
nation of the sternum show terior dislocation of the upper end of the glad 
junction with the manubr 


After all symptoms ot k abated the patient was placed on a Bradford frame 
which he was tairly comiortabl The symptoms of his aaa sil ticle Nae il 
pear until alter ty weel e uppel end ot the glad ‘lus Wad pushed down by dig 
pressure and hel place = aiiraies sunntie Fhe aasieak ted &aieaiee 
applied while Savi ; cilia a eee ole hich ceaitnh 
replaced by a cellul id jacket h laced up the tront ry vas made trom the n 
of the plaster Par | reed sae Sectclnat Wiles! ial : | 
He stated to me lea e felt « ofient 


Follow-up report trot referring physician, Doctor Seligman of Mahanoy ( 


under date of M 7, 1927, stated that his condit was good and that he was improv 


he judged his tunctional rv to be 75 per cent \ later follow-up report from 
doctor under dat f August 1927, reported his condition as good and his tur 
result 90 per cent He | I light work a the patient formed me Septet 
that he was pl t 

Case II] A. | I e t I t t the hospital the Reading ‘| 
Company ambulance, Mar: j, 1927, with the history that that morning he was sque¢ 
between a cal nd fall I hour betore is admussio1 at St. Nicholas (¢ llier 
At the time ot idm temperature was 96.4, his pulse, 64, and respiration, 22 
there was no cya but plained of intense pain over the entire front of th 
with extreme tenderness r the second portion of the sternum with slight deformit 


Beyond the above find light subconjunctival hemorrhage of the left eye, t 





examination wa therwise tive Admission diagnosis of fracture of the g] 
was made and X-ray exalt t made immediately revealed the following 

Examination of X-ra N 1205 reveal an oblique fracture of the second 
ot the sternun ist below the middl There is considerable depression ot the up] 
fragment and some over! lhe third piece is not attached to the second piece | 
this probably is normal « tion, the space being filled wit! irtilags 


After the patient wa tted to the Men’s Surgical Ward, the overlapping was 
corrected easily iD) d Vital pre I and il idhesive swathe ipplied He was bedtast 


four weeks and dischar ‘improved” on April 2 192 He returned t 


Surgical Dispensary for sevet veeks aiter his discharge 

X ray e€Xaminatiol N 2 under date ot May Q, 1927 revealed a tracture 
lower end of the middle | the sternum, the position satisfactory, and callus present 
No follow-up reports were returned by this patient and as he had no referring physi 
having been rushed to the ital immediately following his accident, his conditio1 t 
this time is not known exce} it his employer states that he is at his usual occupati 


ot coal mining 


Case II] |. G., a miner, aged sixty-three, was brought to the hospital in the Locust 
Mountain Coal Company Colliery ambulance, March 21, 1027, at 3:25 P.M 


zi, IQ2 a 3:25 | 


a tew mil 
utes after an 


at Weston Colliery where he was caught between falling timbet 


and a breast of coal. On adr n his temperature was 97.8, pulse, 70, and respiratior 
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He complained of extreme pain in the chest, shoulder, and scalp Xam 


Accident Receiving Ward revealed an extensive coal dirt contaminated lace 


scalp, a bilateral inguinal hernia, extensive varicose veins, and a_probabl 
the sternum; a scar on the left leg from osteomyelitis of many years ag 
the extreme weakness and pain the patient was not disturbed but treated | 
which he responded nicely. X-ray examination that night, No. 1244, r 
tracture of the middle of the second piece of the sternum; not much d 
the position satisfactory There was no evidence of fracture of the skull 


This patient was later removed to the Men's Surgical Ward and at 


was placed over the area without any manipulation The patient felt ver 
atter this and the following day his laceration of the scalp was repair 
anzesthesia He was bedfast for three veeks and was discharged from thi 
“improved”, April 22, 1927. He made several visits to our Dispensat 

the comforts of his home and the community He does not intend to ret 
but has retired on the advice of his large family, having had forty years of 
sternum is such that he could resume his former occupation. These thre 


hospital alive and in good conditio1 


CON 


LUSIONS 


4 


1. Statistics show that fracture of the sternum linely 


CXCCACCII 
2. Diagnosis is best made by \-ray in the lateral position 
3. In proportion to other fractures, fracture of the sternu 


‘ 


quently seen in mining co ties and must alwavs be outrul 


nosis where injuries occur about the chest. 
4. The treatment is simple, satisfactory, and affords relief 


painful condition. 
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TREATMENT OF FRACTURES INVOLVING THE ANKLE-JOIN’1 
WITH SPECIAL REFERENCE TO THE USE OF THE PILLOW SPLIN‘ 
AND EARLY WEIGHT-BEARING 


By Fraser B. Gurp, M.D. 


or MonTREAL, CANADA 


Since fracture of the tibia or the fibula, as the result of forced 
rotation of the foot, is extremely rare, nay, probably does not occur 
unless in the individual case the movement of internal rotation gives 
| 


if 
t 


tibial flexion, there remain four separate mechanisms as the resul 


fracture of the ankle-joint may occur. We thus have fractures of eit! 
or fibula, or both, as the result ot: 

1. Fracture by external rotation of the foot. 

2. Fracture by abduction (fibular flexion of the foot). 
3. Fracture by adduction (tibial flexion of the foot ). 

4. Fracture by upward thrust 

Those fractures due to upward thrust require reclassification de] 
upon whether the off-centre direction of trauma is forward, backwar: 
either side. Fractures of this group have a great tendency to be atyy 
require consideration individually rather than as a class 

\lthough in all doubtful cases the fact of fracture must depend 


radiologic examination, the likelihood of fracture is usually clearly in 
More important, however, than simple diagnosis of fracture is the nec 
for an accurate diagnosis of the mechanism, whereby the fracture 
duced. As a rule such a diagnosis can be made by an examinatior 


r 


limb coupled with the patient’s history as to the nature of the traum 
any event the case, in which an exact diagnosis is not possible from 
logic examination, must be extremely rare. 

We are of the opinion that we are in a position to make two contribut 
from the Montreal General Hospital which make for better results 
treatment of fractures involving the ankle-joint. I refer to the employ: 
of the pillow splint as a primary fixation apparatus and to the early 
tory treatment of the case with weight-bearing. 

The pillow splint has been employed in the Montreal General Hos) 
for the past twenty-five years, but to the author’s knowledge its des 
has never been published. 

The importance of accurate replacement of bone fragments, togethet 
the relief of strain upon the injured ligaments, is appreciated by all surge 
It is furthermore, | believe, now accepted that early—or if possibl 
diate—reduction 1s of paramount importance. 

In a fairly large proportion of cases of fractures about the ankle-joint, 1 

* Read before the Philadelphia Academy of Surgery, March 5, 1928 
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parts slip back into the normal position when the traumatizing tore¢ 
arrested. In such cases it is evident that manipulation tor purposes of re 
tion is not necessary, fh tion in an ove! orrected position of the f + alone 


is required. In those cases in which deformity is present, replacem« 
hones and bone fragments in their normal position 1s accomplished b 
of manipulation under an anzesthetic 

In our clinic, following reduction, the limb is placed in a pillow 
For this purpose a moderately large, deep teather pillow 1s required, co 
with a pillow slip mac sound rong material he leg is plac 
the centre ol the pillo 
with the latter project 
about six inches bey ‘ 
the heel. The pillow 
made to en 


commencing about, o1 


ter above, the kne 
irmly secured under t $ 
firml A 
sion by means of satet Dy. 
} 
pins passed i the 
2 , ‘ Po ss 
axXIs O! the li ) W orl | y > 
: ; ; 
Irom above iownwatl / 4 
tt \ ~ . 
toward the ankle nt - er . 

: : \ eS } 
safety pins are place or 
this way at short inter \ 

In this manner lateral 
circular compressio1 D , ed , Tor 
exerted: this 1s of value t t f Tv 
in limiting cedemat 

dling and ot toren ’ leacal ave noses ot wack 4 —, hoe - 
swelling and ol ore radua ressure r reqauction Nas been incompiet 
displaced bones into positior Particularly is this useful in overcoming 
tasis of the fibula trom the tibia (Kio. 1.) 

The project ne port , it the | illow below the toot 1s folded over. the ali 
in such a way that the foot is forced into as marked dorsiflexion as possible 
and in such manner that abduction, or adduction, is induced as required 
(Figs. 2 and 3.) 

The pillow splint in our hands has for many years proved efhcient lt is 


moreover, safe in that it is almost inconceivable that strangulation of tissue 


] 


could be induced by its application, nor, if reasonable care be taken, 1s there 


any risk of compounding the severe type of case. It can readily be opens 
up for observation of the limb, and as a matter of fact must be readjuste 
several times during the first two or three days tollowing its applicatior 

Too great stress cannot be laid upon the fact that the pillow splint is, as 
the name suggests, essentially a pillow so placed under tension that it acts as 
splint. The pillow itself is not used as padding and the frequent employment 
of a pillow placed about the limb with two or more longitudinal pieces of 
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wood fixed by means of strapping or bandaging to the outer surtac 
villow does not constitute a pillow splint. No other method of fixat 
pillow other than safety pins has proved successful, although it 1s, 
evident that a special form of clamp similar to a towel clip night Ib 
to take the place of the safety pins. 

The limb is allowed to remain fixed in the pillow splint for a vari 
ber of days, the length of time being dependent upon several tactor 
especially the severity of the injury and amount of swelling present 

\s a permanent dressing tor tractures about the ankle-joint 
so usetul as 


ing Paris. It has be 


fom to employ thi 
rial in the form 
y fashions | wit! 
ray 
} bandages. In the 
\ vere type Ort cast ' 
| a . 
' i } a 
/J\ cast shoul 
{ oa 
icy 4 \ joint in flexior 
« \ : } 
. = a however, plastet 
\) & { trom immediate! 
\ ein? 
j me »\ i the knee to the | 
Lal ca} / 144 ] 
= a SS . | first three toc 


ing the tourt 


toes suthces li 





nas subsided 
application of 


recommended 


plaster be applied to the limb without the employment of padding 


Following immediate reduction of those cases showing evident ce 
X-ray examination should be made with the limb in the pillow 
adequate correction has been obtained, the limb may quite profit 
allowed to remain in the splint for a period of days, until such time 
ing has subsided. Should radiologic examination prove that adequat 
tion has not been obtained, further anzesthesia is required and 
made to completely overcome the residual deformity. 


The first plaster-of-Paris fixation apparatus is allowed to remai 





for a period of about ten days \t the completion of this period t 
removed, the posterior part preserved to act as a splint, and light 
diathermy, baking and active movements employed. In the most sever 
of case it is advisable to carry out physiotherapy for a period of thre 
six days at this time. 

The limb is then replaced in a circular plaster often reinforced b 
terior moulded piece. No padding is applied, one layer of stocku 
is placed about the limb and the foot is fixed in as dorsiflexed a posit 
possible. After the plaster has dried, a heel approximately one 
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it possible for the patient to commence walking early. Time does not per 

mit, nor is the author prepared to enter into an argument as to the caus: 

bone atrophy following fractures; I am, however, of the opinion that d 

is of very considerable importance in the development and prolongation « 
the condition. During the 
few years many cases of 
atrophy have been see1 
author. \ll of then 

been treated by method 
f than that recommended 


contribution. 


~ 


The more trivial type 


\\\\ 


in which originally no d 
y ment has been present, n 

mence walking without supy 
a from five to eight weeks 
ing injury. 

In the more severe typ 
injury the plaster-of-Pari 
should be removed, and re 


] 


every ten days or two ws 


an interval of two or thre¢ 
during which baking. 
and active movements are et 
ployed. These patients s| 
not be permitted to walk wi 
plaster in less than eight wee 
Very frequently it is advisabl 
maintain fixation for a period 
twelve weeks following injury 
When the plaster is finall 
| moved, except in those fracture 
| due to abnormal adducti: 
tibial flexion, the patient 
structed to have the boot tilt 


For this purpose the innet 





y F] der of the heel and sole ts rais¢ 
<= 
Ses. s~ Selon eoctiention of waltane a quarter, or three-eighths, ot 
application thereto of felt heel 


inch. Limitation of dorsiflexior 
is sometimes sufficiently marked to make it difficult for the patient to wall 
easily without externally rotating the limb. This tendency can be very cor 
siderably inhibited by raising the heel so that it measures one and one-half 

one and three-quarters inches in height. By this means several degrees « 
potential dorsiflexion is added and the patient is able to walk more comfort 
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END RESULTS OF CARPALECTOMY * 


By B. FRANKLIN 


He problem of how 


far from being standardized 


few pertinent facts which are sut 


treatment of these conditions 
Che anatomy of the wrist 
method of procedure. There 
other by means of a capsule ex 
carpals with digitations from tl 
are thickened portions of the « 
ligaments, and also transverse it 
thus 


row of carpals, forming 


forearm bones Che radio-cary 


1 


sacs inter-communicate so that hi 


essentially in all Most of tl 
radio-carpal articulation. Of 
70 degrees extension ot al IVeT 


1 


joint. In estimating loss of 


two wrists of the patient. (1 
extension but the sca 
one of the causes of it bet r the 
cent. of 123 cases reported by bi 


May, 1922, and 64 per cent. of 


The blood supply | olyt oe 


1 


bones by means of the 
immediately spread out 

thus explaining the cysti 

in the middle of a carpal bon 
\Imost always there is a crusl 
ture line. Here also the circul 
of the entire bone is threatened 
area takes place slowly, o1 


bone undergoes an avascular ce 


causing irritation to the surrouw 
use the neighboring bones undet 
foreign body, pannus formatio1 
inflaramation takes place, chroni 


i 


of motion ensues even including 


* Read before the 


Philadelphia A 


( 


he tragments on eit 


ision appears and periarticular lit 


f ndons and sheaths. 


Buzsy, M.D. 


\MDEN, N. J 


uries of the « irpal bone 


mall series here presented Dt 


further use of the 


some importance in deci 


1 


iT carpal bone S closely ad CTC] 


© from the forearm bones t 
the eight hone 


forming the dorsal. volar. 


seous ligaments uniting the bon 


rticulations for the met 


] ] . 
ercarpal and carpo-metacary] 
rhage and infection in one joit 


mn of the wrist-joint takes pl 
nge of go degrees of flexio1 


ist only 15 degrees is in the int 


wwever, it is far better to cot 
tercarpal motion is only in fle 
more mobile than this wl 
commonly injured carpal | 
Su } (; VJ ] na { 
es quoted by Speed 
small terminal branches ente1 


near the periosteum, and the 
his vascularity is scant 
When a 


this line 


id Tractures 


erfered +] 
rrered Witt 


1 and in 


troved \bsorption of th 
dam ed 1! the be an 
t left in place acts a l r 
t tissues and bones Due te 


rl v and be ause of the Irritati 


appear. Ligamentous congesti 


The grip be 


very, March 5, 190206 
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late cases have been seen and advised operation who have refused 
have gone on to another clinic for care. Many early cases with ft 
which appear incomplete rontgenologically or which appear to_ be 
sprain fractures, or very early dislocations easily reduced, have beet 
treated conservatively. 

Speed in his monograph on “Traumatic Injuries of the Carpus”’ giv 
eral positive statements which can he followed without argument 
cases of old dislocations of carpal bones should have carpalectomy. 
cases of old fracture with displacement of fragments should have opet 
and removal. (3) The entire bone involved should be removed 1) 
servative treatment should be tried first for a long period in adolescent 

Going further, it would seem that conservative treatment shou 
reserved for those patients with sedentary occupations. In all othe: 
operative treatment ought to be instituted early because the period of t 


ter 


is about equal in the two methods, and as it too often happens afte 


tive treatment the wrist is weak and painful and operation must be do 
a double loss ot time, to say nothing of the fa t that the longet the « 
period from injury to operation, the less likely we are to get 


tory result. 


Case Ag Occupat D 
1) ILM. 29 Carpe ( nuted f Dir 

2) H. M. 32 Labo i Fal 

3) L. D. 38 Labors 

+ ey 2] | i ( omminut t | 

s)I..S 35 Sa | neif Aut 

) ( 

6) P.H 1g Pattert I 

7) Da 3 48 Retired , \ute 

8) C.K 24 Labore I ed I 

Y ] 5S. 22 Prize gy | _ 
10) R.B. 18 Student Fractured scaphoid Fall 

All but Cases 4 and 5 had complete removal of the affected bon 

former had excision of the proximal fragments of the scaphoid and 


had the cuneiform removed and the semilunar replaced Phes« 
have pain and that only on forced motion. Even these have a norn 


less grip. 


fy Result. 
k } (¢ é 
I; 
(a i 
1) ILM 6/26/23 6/29/23 10 W none 
2) H. M 8/1/23 8/6/23 7 30 degrees exté 
in 4 montl 
- 20/22 »/> — ‘ 
3) L.D 8/30/23 9/3/23 7 wee on 
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ACUTE HEMATOGENOUS OSTEOMYELITIS * 
rHE RELATIONSHIP OF ITS PATHOLOGY TO PROGNOSIS AND TREATMI 
By Fenwick Beekman, M.D. 
or New York, N. Y. 


\cuTE hematogenous osteomyelitis 1s a suppurative, inflammatot 
in a bone, the infection being deposited through the circulation. Cons 
for the development of a focus of osteomyelitis, it is necessary tl 
bacteria circulating in the blood and that there be a point in the bon 
the conditions are such that the bacteria may lodge and grow 

Undoubtedly at many times, during one’s life, bacteria are free 


1 


some focus into the blood stream, but usually they come to nought 
are disposed of by the various bactericidal agents of the blood 
cells before they can find a suitable place for lodgement ( Marti 
bacterizmia does not mean necessarily that the bacteria are constant] 
blood stream 

\ focus may free bacteria into the circulation only once, in an intet 
manner or continuously, or possibly the bacteria having once gained 
the blood stream may propagat there 

The focus from whicl vacteria enter the blood stream may be 


of the body. It is probably most frequent for the bacteria to gain e1 


the circulation from the suri of an infected thrombus, as one 
ficial vessel near some inflammatory process in the skin or mucous 1 

The severity of a bacterizmia depends on the one hand on th 
of the bacteria and the number of microérganisms set free 


stream, and on the other on the amount of resistance of the bod) 
\lthough in most cases of bacteriemia the microorganis1 
transiently in the blood stream, nevertheless in some there m 
which free the organisms continuously, as in the case of a thrombus 
large vessel, or the bacteria having gained entrance to the circulati 
ondary lesion is established within the circulation as upon the surfac 


endocardium, 


Some writers consider the term septicemia to mean a condition 
there is a constant circulation of bacteria in the blood stream his de 
“ar be vague and for clearn lerstanding the term | 
appears to be vague and tor cl Ot understanding the term ba 
will be used, at this time, to denote ll cases where bac teria are actual 


in the circulation, and the term septicemia will only be used to 


clinical entity, where the sympt lex 1s caused by a bacterizt 
which the symptoms of the blood infection overshadow in intensity th 
of any local condition which may be present 
It is presumed that when a secondary focus is started in the body, whet! 
* Read before the New York Surgical Society, April 25, 1928 
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and start a lesion. It will be shown that the long bones are much mor 
affected than the flat or small bones, and that the ends of the diaphysi 


points at which the lesion is usually situated. 


The long bones of the skeleton are developed from embryonal cartilag: 
centres of ossification develop At the time of birth the diaphyse s of th 
entirely ossified, while the epiphyses, with the exception of those at the low 

the femur and uppet 


tibia, are still entirel 





AD INT Uy 
‘5 whe 
SH 





(One or more centre 





cation develop in tl 
ot the epiphysis nn 
ing the entire end 
except tor a narrow 
which separate 


diaphysis, and is ki 


epiphyseal cartilage, 
of cartilage on its « 


which become 


cartilage 


mac up of succes 
cells The layers 
epiphysis are cot 
a hyalin cartilage 
scattered cells 
staining nuclei wl 
numerous mitoti 
laye r adds slightly t 
ysis to produce 


but its main tunctiotr 


entire : 
orm the remainu la 

the conjugal cartilage Growth takes place from the diaphyseal side of the cartil 

proliferation of the cells in its successive layers The cartilage cells in the outers 


layer being absorbed and replaced by bone im the epiphyseal end ol the diaphy 
Ollier found that the excision of the epiphysis itself, leaving the conjugal 
resulted only in a slowing of the growth of the bone; the cartilage still prolife: 
producing new osseous tissue 

Haas has shown, experimentally, that the cutting off of the entire blood 
the epiphysis results in a marked lessening of the longitudinal growth of the b 
if the nutrient artery is destroyed there will be practically no change in longitud 
growth, as long as the circulation to the epiphysis is intact; and that if both the « 
lation to the epiphysis and the nutrient artery are destroyed, at the same time, tl 
be a greater loss of growth than if only the former circulation is cut off. Fr 
facts he reasons that, “The maintenance of the normal longitudinal growth of | 
dependent upon a sufficient blood supply to the region of the epiphyseal cartilage lin 

In further experiments, to prove the localization of the growing point in the 
Haas came to the conclusion that a separation in the natural line of cleavage betwe¢ 


the epiphysis and metaphysis caused some loss in growth; that the excision of th 


physis caused a very slight disturbance to growth, and that the excision of the epip! 
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cartilage caused practica 
and important eleme! 
cartilage of the epip! yvseal cartilage plate 

The diaphysis of the b omposed ot she 


hollowed centr« which is | hOYV l he medulla ror clearn { { m the 


may be arbitraril divided int hatt and a met ipl VS1IS at either ¢ 
The cortex 1 made I act bone h LOT ella 

bone, which are | ed t roup roune e Have , ul 
carry the blood-vessels. The blood-vessels enter the Haver 

sjan canals in the compact b both from its outer surface 

and from the medulla The rtex of the long bones is thick 

est in the mid-shatt ot th hysis and becomes thinner 

as the metaphys« il regi I iched where the bone 


broadens out 
The medulla at the end of the diaphysis is mposed 

a network of trabecula t folding of cancellous bone 
which forms numerous c« ke marrow caviti As the 
shaft of the diap! SiS 1S a] ed, the caviti grow larger 
and less numerous, until on rge cavity is tormed, whicl 
is known as the medullary « The medulla contai tl 
marrow, a highly specialize scular tissue, and blood-ves 
sels, together wit lat Cher re | mphatu trunks a 


panying the vess« 





The portior the dia n contact with the ¢ 
seal cartilage 1s tormed ot s t spong hone it is red in color 
and very vascular ; it is ki the juxta-epiphyseal regior 
of Olher This is the activ rea of new bone format 
resulting in the longitudinal owth of the bon 

The attachment of the e of the epiphyseal cartilag 

I ; K ne 

to the d iphysis ecul rtilage h« el rela | line } 
tion to the metay by t steur set ‘ 
f the epiphysis | il place ' ' the . 
epiphyse il Tey 1 nit t Ss re ' iit 
retardation of the longitudinal growtl f the bone an 

The bones are closely ested by the periosteun : mposed of two layer 
an inner or ost renetic al uter or fibrous lave he periosteum covers the ent 
diaphysis and is easil det except where ligaments te ns or aponeuroses 
attached. In th ing it 1 t k vascular membrane, but later becomes thin and 
firmly attached to the bon 

The inner or osteo-genetic layer is continuous with the epit seal cartilages at eit 
end of the bone the cartilags: pearing t he i mas ve expansion ol this laver Oo! 
periosteum This layer produc: the concentric growth of the diaphysis As it 
attached to the conjugal cart ‘ it does not extend continuous! upon the epiphysi 
The osteo-genetic layer surrounding the epiphysis is also continuous with the conjug 


cartilage, the twit portions ¢ i ding irom the ( irtila *< like the arms of! \ Che 


hbrous layer of the periosteum is made up of bundles of fibrous tissue, it acts as 
protection to the delicate cells of the inner laver. and helps support the blood-vessels 
which perforate it. It is continuous with the peri-articular ligaments at the ends of the 
bones and when attached to t epiphysis is the principal bond of union between it at 
the diaphysis 

The articular cartilages pping the ends ot the ep pl yses are ( mposed of hyali 
cartilage, and are the remait t a portion of the cartilaginous epiphyses which have 


not become ossified [he synovial membrane which lines the joint cavity extends over 
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the surface of the articular cartilage for a short distance, but is absent wher 
lages come in contact with each other 

The relationship of the attachment of the capsule of the joint to the ey 
cartilage differs in each joint. If the ligaments are attached to the bon pre 
the epiphyseal line, the entire epiphysis is intra-capsular, as in the head of ¢! 
lf they are attached distal to the cartilage, the epiphyseal line is entirely extra 
as found in the upper end of the tibia. In many joints the epiphyseal line 
capsular on one as 
extra-capsular on 
in the lower end of thx 
the lower end of th 
the leg, the upper e1 
humerus and the bon 
the elbow and wrist 

The long bones 
ing individuals, recei 
blood supply from 1 
ferent sources. \ 
trient artery to ea 
perforates the corte 
shaft at about its 
passing through the 
canal. (The fernur 
nutrient arteries {) 
ing the medullary 
divides into ascend 
descending branches t 


either end of the bor 





give off lateral branches w 


oe De shaft of fibula removed soon after enter the Haversiat 





eparatior Note lack 





ot ab ot bone B. Sequestra of 
haft of fibula removed early in d Ase New shaft failed to form the cortex, anastom 
n this case C. Sequestra of shaft of tibia showing slight absorp ee J . 4] 
or New shaft failed to form. D. Sequestra from shaft of tibia FANChes trom the 
olving only two-thirds of circumference of shaft although the yessels. The main br 
tents of the medullary cavity, in this case, was totally destroved 


the nutrient artery fi 


just short of the juxta-epiphyseal region in terminal branches which form venous 


which the circulation is slowed. The cortex of the shaft of the bone is also supplied 
blood trom a network of arteries in the periosteum. These enter the bone thi 
Haversian canals, opening on the cortex, and supply the outmost lamellze of bor 


periosteal vessels are short, but they anastomose with the vessels which ent 


irom the medulla. Lexer has shown that in the metaphysis the periosteal vessel 
are larger, perforate the thin cortex supplying the portion of the metaphysis wl 
relation with the epiphysis. Lexer described an avascular area in the metaphysis betwe 
the terminal vessels of the medullary circulation and the perforating periosteal 
But more recent investigators believe that the periosteal vessels anastomos¢ 
lateral branches from the medullary. 

The epiphy sis receives its blood from vessels derived from the capsular arter1 
from those in the periosteum; these perforate its thin cortex. While the epiphys 
cartilage exists, there is no communication between the vessels of the diapl 
epiphysis within the bone. The conjugal cartilage has no blood-vessels. (The head 
the femur, being entirely intra-capsular, receives its blood through the round ligar 

The amount of circulation to any tissue depends upon the metabolic activity 
demanded of that tissue; the cortex of the bone being made up of an inert tissue, 


needs nutrition enough to keep it alive, and produce its relatively slow concentric gro 
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while the metabolism otf the rrow and the t Lie 1 ) | 


yery active, the former 1 eneratine new blood cel 
longitudinal growth of the | nsequently the bl 
The amount ot growth that takes place at either « 


canal for the nutrient artet ers the bon ul lique 1 r. Of 





given for this is that the in f crowt 
of the periosteum, which d1 the pr 
| more rapidly-growing end 
The epipl toward the nutrient artery 1s directe the |] 
of ossification 1 is the t t in ft 
diaphysis, and 1s equently thi d of the 
bone 1n which the least T t takes place 
These epiphys re the upper ends of the 
femur, and the bones of 1 rearm and 
lower ends of the me bon rf 
the leg 
The bacteria causin: ute hzema 
togenous osteomyelitis are the staphylo 
coccus, streptococcus, pneumococcus 
bacillus of influenza and the typhoid 
bacillus rhe staphyvlocos pvogenes 
aureus 1S most imon! ind asso 
ciated with this condition Normally 
this organism 1s found in the skin and 
in other parts ot the body it may enter 
the circulation through small abrasions 
wr wounds in the skin or mucous mem 
branes, often without producing marked 
signs of inflammation at woints o 
entrance. Frequently the pening 1 
the skin may be healed at the time of . 
the onset of the osteomyelitis (Jccasionally acute het itogenous osteo! 
elitis is preceded by a furunculosis exer thinks that the common asso 
of the staphylococcus aur vith osteomyelitis is probably due to the fact 
it forms in clumps, whic! e more apt to be stopped in the loop of vessi 
the metaphysis, and that the aureus is more often found than the albus. as 
primary lesion is more commonly of the former variety Lobertson be 
that the staphylococcus ha preterence tot the marrow cavities ot bones 
MacCallum states, ““The streptococcus seems to be able to enter rea 
into the blood stream by the aid of the lymphatics Sore thre ts 1 V prececde 
lesions in the bone caused by the streptococcus hemolyticus, or the osteor 
litis may be associated wit] i general pvemia produced bv this organist! 
During the severe epidem1 of influenza in LOIS. osteomve s at times < 
plicated the disease he organism recovered tron the hone lesio 


usually the streptococcus, bi 


; 
t 


occasionally pure cultures of the bacillus 


influenza were reported 


ws 


aid 
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Rarely during the late febrile period or convalescence of typhoid fever 
osteomyelitis may develop, most often in the ribs, tibia or femur, and cultur 
from the bone involvement may show the bacillus typhosus. 

The staphylococcus is usually recovered from the osteomyelitis whic! 
complicates the exanthemata. 

Acute hematogenous osteomyelitis is not a particularly common disé 
Sutton reports that among 3,634 total admissions to the Hospital for Si 
Children at Brisbane, there were fifteen cases of this condition, an incider 
of .4 per cent. On the Children’s Surgical Service, Bellevue Hospital, « 
the last three years, there have been twenty-seven cases of acute osteomyelit 
in 3,751 admissions, an incidence of .7 per cent. 

Osteomyelitis of this type is a disease found preéminently during chil 
hood and adolescence, though occasionally a case is seen during the tl 
decade of life. Speed, from a general service, reports go per cent. of 
cases occurring in individuals under fifteen years of age. Pfeiffer’s cas 
were divided according to age as follows: Six below five years, twel 
between five and ten years, and seventeen between ten and fifteen year 
The average was ten years. Doran and Brown in an analysis of cases 
children up to the age of twelve years report 74 per cent. of their cases 
children older than six. Thus it is seen that the disease attacks the bones \ 
individuals who are undergoing active growth. This is explained by tl 
anatomical structure and physiological conditions found in the bones at tl 
time of life, which afford the conditions necessary for the deposition 
growth of bacteria in these locations. 

Boys are subject to osteomyelitis almost twice as commonly as 
Pfeiffer had fourteen cases in male and eleven in female patients in his seri 
and Doran and Brown had forty-four boys and twenty-seven girls. The sl} 
of boys is more subject to mild infections; they are not as cleanly as 
they are more prone to have cuts, scratches and abrasions, and at puberty th 
often develop acne and furunculosis, any of which conditions may become t 
primary focus for a bacteriemia. In addition, boys are more subject 
exposure, to wet and cold and are much more apt to receive injuries suc! 
bruises and strains. 

From the clinical and pathological findings observed in patients sufferi: 
from acute hematogenous osteomyelitis, it is evident that the metaphysis 
juxta-epiphyseal region of the diaphysis is the portion of the bone that 
commonly involved. Starr and Robertson recently have shown this quite cor 
clusively. But occasionally the medulla of the shaft or even the epiphys 
may be the point in the bone which is first attacked. It has been stated tl 


a primary suppurative osteomyelitis of the epiphysis never occurs. However 


three such cases have been observed, one of which was proved by pathologi 


examination to be an acute primary epiphysitis caused by the staphylococcus 
aureus. Such cases, however, would appear to be exceptions to the rule, 


that acute hematogenous osteomyelitis starts in the juxta-epiphyseal regior 


~ 


of the diaphysis. 
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The bacteria are thought to reach the juxta-e] iphyseal region throug 
medullary arteries of the diaphysis or as Lexer states, through the pertost 
perforating arteries of the metaphysis [heir progress 1 id to be ret 
in the juxta-epiphyseal region by the physiological slowing ot the current 
the blood stream in the vascular loops tound in this portion of the b 


fh) Lexer states, “That the mechanical condition provided in the epiphyse: 


of growing bone, in which there is a physiological hyperaemia with a slov 
of the blood stream, and the arrangement of smaller vessels, and 


loops with their branche ich pass down into the primary medullary 


of the epiphy seal cartilage. favor the disposition and retention of bactert 
explains the frequency of acute suppurative lesions in this point of the bone 
yt The apparent lack of phagocytic action, against invading bacteria 


leucocytes 1n the metap! ysis, may also account tor the more common los 


of the lesion in the end f the diaphysis If the staphylococcus aureus 
injected into the circulatio ot young rabbits. the organism will be fou 
among other places in the shaft, metaphysis and epiphysis 01 the long bon 


In a few hours active phagocytosis is taking place within the medullary cavi 

and the epiphysis, but no leucocytes containing bacteria are found in the met 

physis. Robertson reports the following result ot his experiments on rabbit 
1. “Organisms introduced into the blood stream are deposited, amot 

other places, 1n the long bones.” 

» “In bone there is very active phagocytosis, exce] the met: 


3. Organisms produce inflammatory centres in metaphyses independet 
of trauma.” 

4. “It 1s impossible to produce a general infection of the medulla 
simple inoculation of organisms in the blood stream.” 
] 


5. “Trauma may determine a lo al infection.” 


1 
+} 


6. “Growing bones devs Op abscesses of the ty pe Ot osteomyelitis wil 
their metaphysis. Adult bones do so but rarely, in presence of a bacter1 
emia, adults may produce an arthritis.” 

Q. Uffreduzzi believes that the location of an intection ina bone 1s depet 
ent upon the amount of activity in srowth of the different parts of the bon 


that in the first two or three years of life the chiet activity of growth 


taking place in the epi sis. that is, the cartilage of the epiphysis 1s b 
absorbed y va 7 mI) ] writ } } > > 1¢e)] ] here ] o> »¢] 1] 
a 1 and replaced W one, consequently there 1S an mcreasea v1or 
supply. He thinks during this period infection most often atta ks the « 


y physis. In the later years of lite, from five years on to adolescence, 


the metaphysis and that accounts 


greatest activity Ol srowtl is seen 11 


the fact that infections during this period are located in the ends of th 


diaphysis. He vroes ol further to state that the metay hysis, which is most 
frequently attacked, 1s the one at the end of the bone which shows the great 
est activity in growth His theories are of interest, but have not all be 


borne out by the clinical cases seen. 
In addition to the facts already presented, it is probable that a pathologic: 


change must occur withu a bone, to predispose a specifi metaphysis 
O77 
mid 
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infection In other words, there must be formed a “locus minori 


; 


entie.” Cold, exposure, debilitation from infectious diseases are all giv 
possible predisposing causes, and may have somewhat to do with lower 
the general resistance of the body, but local trauma appears to be the 
which most often renders susceptible a point in a given bone to the inf¢ 

\ history of injury to the part is obtained, in a large number of cases 

is usually a story of 
direct violence, as 
ora bruise Irom 
but occasionally 
tient may tell us tl 
“strained his leg”’ 
jumping or rut 
Pfeiffer, in his report 
thirty-five cases, obt 
a history of traum: 
per cent. Bancroft 
that in eleven cast 
per cent. received injut 
varying in time f1 
hours to two wee 
fore the onset of the 
process. \ child h 
seen by us, who | 
lower epiphysis 
radius dislocated 
was reduced, and tw 


later returned to the 


pital with an osteomy: 
in the metaphysi 
which the epiphy 
been dislocated. 
The predisposit 
a bone to infectior 
the staphylococ: 


trauma can be prod 





in ee ya: , experimentally, 

emur, two weeks after the onset of t i é Suppurative by Robertson, and 711 

ritis of knee-joint - 

states, ‘Intravenous inj 

tions of virulent staphylococci preceded by injury to a bone is often follow 
by the development of osteomyelitis * Direct violence to or a twisting 
limb, by which a slight movement of the epiphyseal cartilage, on the met 
ysis, 1S produced, causes the rupture of some of the small vessels 
metaphysis, thereby interrupting the blood flow in them and producing a het 
toma. With this obstruction to the passage of blood through the vessel 
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an extravasation, ther tormed a point favoral r the | 


erowth of any bacteria that may find themselves in the 
Robertson believes that the type of injurv produ 
for the development of teomyelitis must be one tl ( 
of the epiphysis upon the surface of the metapl that 


result of traction upon the epiphysis through the lisament 





; to it This 1 \ be one ot the explanatio1 S Oo! the [re uel 8) 
in the upper end of the tibia, as all of the ligament f the | 
attached to the ey pl \ nd the pont being mmol { ey 
forced motion of rotat bduction, dduction or extet on, W 
mitted to the epiphysis hese same restraining ligament ire 
part uttaches CO the ‘ SIS OT the remul 1 CO equently mo 
i its epiphysis upon its s t are not as likely lt is more difficult 
an injurv by this met] to the upper epiphysis of tl ur, as t 
the bone iS entirely int sulat ‘ cd the or } — ‘ 4 he 1 
relaxed round ligament 
Ihe bones I I ( tremiut ré ! ( ( | € OTte 
ni the upper | fect ‘ P ‘ hy ) . 7 } ) 
while the fet S LDDI1 ’ te] the O 
of treque the hume the fibu nd the 1 u e1 
to! the More equent ement oft the |] rie t the OW 
is that they are much 1 bject to injuries than those of the upp. 
facts may he use = a 4 strenothe 4] ; a 
predisposing t t We? ) ot ti é 





i { { \ { T { 
] ; ‘ ; 1 
the ch t ( ( ( 1¢ tly ) eC ( ( ) the 
ower extret \ the kes nt ( he ‘ he 
extremity wv r ro tne ¢ hye Oo t Start tind the ( 
’ rm , , 
oft the tib , ret , = 34 Dor Rro , hte. 
1 ‘ — ‘ 
the lower « 11f the upne nd Pf , } ten of the 
' 
and On aL the 1 Veverthele most Ww tt : te that ( 
| 4] | j 
metaphysis | € Tip tne commoner; site | the ritv oO r ¢ 
oe { e «t r | | | { 
ower end o e temui nvolved about three tim ofte é 
j ‘ 
» the 1 er end ot the humerus he lower « ( 
reart e joints of electior 
Tie l ( tS are Cel Ou; | CT cent Ol 
; 14 ' , nt lor ' . , 
( I Q per Cc LJOT ) Wh I4 per < 
. “ee , P : , ~' a y , , ‘ 
IS not usual t ive twe es involved at the onset of the IS€as¢ I 
COT 1 | ‘ j 1 4] | 
a secondary Ivemet vy develop within a few « O weel \t t 
the period hetween tl + ek den eet fort 1 tl] 
perioa COTW Ce { et OT tne rs pone inte oO nad at S¢ 
' ; 
even longer than this in a tew cases secondary involvements ot bones 


stretched over periods of many ve 
Ot hitteen years Of age who had had five different bones ittacked si I 


onset when ten vears o 
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In those cases i1 
secondary bone i 
ment takes place 
amount of damag« 
the bone and the s 
of the symptoms 
as great in the later 
tacks as in the first 
appears that the body bh 
comes partially immune 
the organisms. It is inte1 
esting to speculate 
the origin of the bactetr 
causing a secondary | 
involvement. We presu 
that they come from 
blood, as in the cass 
the primary bone 11 
ment, but do they ent 
the blood stream fron 
original focus or frot 
of the secondary L€S101 


} 


With our present k1 
edge it is impossibl 
say which focus they cor 
from, but it is conceiy 
that either may b« 
origin of the new ba 
emia, producing the me 
tastasis. Wilensky stat 
that preceding a met 
tasis there may be a 
ening up of th 
symptoms in one of 
old lesions, and that t 
bacteria producing the 
focus enter the circulati 
from this lesion of 
newed activity 

In considering tl 
pathologic al change 
which may take plac 
a bone infection of tl 
type of hematogenous 


teomyelitis, there are s« 





eral factors which mu 


Fic. 7.—Early suppurative arthriti f hk joint : ] } 
1G. 7. LArly urs F ritis o cnee-jo following > - . | he 
small lesion in the lower metaphysis of the femur be bot ne in mind, | 
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1] 1 Ta ' , , 
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Is quit S¢ I the t { acting : 
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1] | os a1 ' f { f } 
ood. su ‘ ent oint where t 
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Alice I Cr l e met S 
' F 
oO wore 
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pre nie < e result of interfe 
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with tne ¢ 1 er ~ | bone 1 i 
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ectiol Csi ence I eitnel Live { l iTV OT pe! Ss 
7 ae 1 

rCcuIAaATIO!I ( li? ( T | rie iy @Xaniptle Tel 
ot periosteut 1 r ree sult ce ) té es not produce 
sequestrati« the enti me eo head in Faas 
| i il PACU 
t f4 ‘ 
Vl the s| ( ( ene | the | } ents 1m) wl cl 

1o}I , ‘ 
medullary Cll l tio} | Live Iragment ¢ ta to tiie nutrient roram 


undoubted], {t of, ft ! necros though occasionally some atropl 
_ ‘ 
changes m een 1 { wore tructures by a rontgenovram as den 


strated by Ba rott | e tormer cast where the periosteum 18 remove 
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the outer portion of the cortex probably receives its blood through the 
mosis of its vessels with those from the medulla. While in the latte: 
where the entire medullary circulation of one part of the bone is inter 
by the fracture, the circulation to the distal fragment is continued throu 
connections between the periosteal vessels and those of the medulla 
fore it is probable that in osteomyelitis, the production of necros 
sequestra formation is not altogether due to interference with eithe: 
periosteal or the medullary circulations alone, but to the embarrass 
both in combination, the result of infection. 

Ritter and Wilensky believe that the necrosis is due to the lo 
of an embolus in a vessel. The extent of the necrosis depending uy 
size and situation of the vessel plugged by the clot. Wilensky 


“thrombo-embolic phenomena,” and groups the lesions as follows 


“A group of cases of sub-periosteal abscess which are based upon ai 
myelitis in the superficial cortex of a bone of slight grade and extent 

‘A group of cases of acute. osteomyelitis in which the main stem of 
artery torms the fixation point and becomes occluded by the thrombo-e1 
and in which as a consequence the entire diaphysis becomes involved in th 
process ; maximum lesions occur This group is recognized rontgenog 


sequestration of the entire diaphysis of the bon 


‘A group of cases of acute osteomyelitis in which one of the prima 
nutrient artery is caught in the thrombus-embolus formation Phese 
rontgenographically, as well as during operation, when the involvement 


the bone occurs through the entire thickness of the shaft at one end 
approximately, to one or the other side of the point of entrance of the 


nutrient artery. Such cases are easily recognizable in the X-ray photograp 


‘A group of cases of acute osteomyelitis in which the thrombus-embol 
occupies one of the secondary branches of the nutrient artery Phes 
rontgenographically, and during operation when the involvement of the 
not extend throughout the thickness of the shaft of the bone These seem 


no rule in their development, are of irregular size and shape, frequently corr: 
a thin shell of the cortex of the bone, occupy only a relatively small s 
circumference of the bone, and depend for their physical characteristi 

rraphic appearances upon the positior ~ the secondary branch, its import 
intra-osseous vascular network and upon the possibilities of collateral circu 


“A group of cases of acute osteomyelitis in which the thrombo-emb 


the terminal part of an end vessel of the intra-osseous vascu 


situated 1 


The rontgenological appearances of the finished lesion is that of a cavity in the b 


This theory of mode of onset is at variance with the etiology and 
as seen by others. And is not borne out by the clinical and pathologi 
as usually found. Besides, as already stated, the stoppage of a vessel 
medullary circulation alone can hardly result in such wide destruction o1 
as Wilensky describes, as much blood is received by the bone trom th 
osteal perforating vessels at the m« taphy sis. Necrosis of bone may sot 
in severe cases possibly precede the advance of the infection. 

The destruction of the periosteal circulation results most frequent! 
its separation from the surface of the cortex by means of products of inflat 
mation which spread beneath it, having reached there by pertorating 
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which often occurs rapidly, its course is probably by means of the for 

of an advancing clot within the medullary vessels. The marrow cavities of 
the metaphysis being so complicated and their walls so dense it seems 
possible that the infection reaches the medulla by means of their continuit 
Starr believes tl 

medulla is most oft 

fected from a sub-pet 

teal inflammation spr ' 
ing through the Havers 

canais into the ca 

the bone. Possib!] 


way of extensio1 








process takes pl ‘ 
times Recently 
cases with acute 
elitis of the tibia. on 
the original focus 
upper metaphysis 
other in the lower. cdi 
oped new lesior n tl 
opposite ends of 
chaphyses; in bot! 
the periosteum | 
separated by a sub-pet 
teal abscess for the entit 
length of the diay 
lhe new lesions were ay | 
parently separated ft 
the original foci b 
mal medullary tissu 
other words, there 
demonstrable line of « 
tension within the medu 1 
lary cavities. Possibl 
new lesion deve loped 
the blood. 
Fic. 8.—Specimen of lower end of It is probable that 
oa pk — rg FE gee he pee Ay ft fection seldom, in its eat 
rative arthritis Probe is in the opening of perf Pt st stages. passes from 
metaphysis directly to the epiphysis through the cartilage. Hyaline cartilag: 
is quite resistent to acute infections and as there is no communicati 
between the circulation within the metaphysis and that within the epiphysis, 
the cartilage forms a barrier between these two parts of the bone ; 
Infection which has reached the sub-periosteal space rapidly separates the 
. 


membrane from the bone forming a sub-periosteal abscess which continues 
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damaged resulting in a suppression of longitudinal growth in the le 


the bone with such a lesion is single, the limb in time will be short 


the other. If the bone involved is paired, valgus or varus deformiti« 
produced at the joint, in the neighborhood of the destroyed epiphy 


as growth ceases in the end of the bone with the damaged epiphy 


the extremity of the companion bone proceeds with its normal growt 


the healthy bone may become curved, its shaft bowing so as to accor 


its length to that of the diseased bone. In 1912, Martin, present 


the New York Surgical Society, a girl, twenty years of age, in who 


was an arrested development of the radius, resulting from dan 
epiphysis by an osteomyelitis, when she was a year of age. 


“The affected forearm was about one-fourth the size of that on the 


1 


and was curved to the radial side The hand on the affected side was ab 
the hand of a child of three or four years 

“An X-ray plate showed that the shaft of the radius was represent 
small thin portion of bone; the ulna was tairly well developed, but had 


toward the radial side.” 


Speed cites several cases of deformities, the result of 


epiphysis. 


Joints contiguous to bones with lesions of osteomyelitis 1 
either early or late in the period of the disease. Signs of a joint 


are often the first symptoms apparent in cases where an early bon 


perforated into the joint; as in a case where the lesion has started 
physis, in which the epiphyseal line is intra-capsular, or in a I 
an epiphysis. As an example of the former, acute suppurative 


the hip-joint is commonly seen, the lesion causing the arthritis bet 


upper end of the femur. This type of case may often be demonst: 


means of a radiograph some weeks after its onset 

Late joint infections are usually due to a secondary involvem« 
epiphysis. Starr states that joints are frequently infected during 
elitis through operative procedures 

Occasionally a joint in proximity to a lesion of osteomyelitis 
physis will contain a sterile serum. Such a condition must not be 
fer one of an early joint involvement. The serum will be absorb 
the bone lesion is properly drained. 

When a sub-periosteal abscess perforates the periosteum, it 
abscess in the surrounding soft parts, separating planes of tissu 
finally point under the skin. A sinus resulting from spontaneous 
as well as one from incomplete opening is frequently long and tort 
the pus in pointing takes the path of least resistance which often « 

] 


along a tissue plane leading well above or below the position of th 


focus in the bone. 

As in the destructive period of osteomyelitis, the amount of d 
the part is dependent upon the amount of circulation involved in the 
matory process; in like manner the reparative process is contingent 


286 











place, the an 
seen what | t 
nd then go 
nd the stuc 
f , 
( 
IvInY il cit 
that n } 
lat mud ( 
whicl it 
study of cas 
urther conch 
nt to the 
tion ol hr 
] ' re 
S pec rel 
ture OL the | 
Pathol 
CCAasloO | 

SeS II \\ 

Lhe 111 pl 
' 

v Wm if c 
\S all @CXal 
O the wal 
nd of the é 


bone, but is 
deposited wl 


If the Ost 


i ¢ 
the 

11 
1S 
rf 
1 
r | 
ry 
ret 
t¢ 
( 
1 
( 

( 

1 

= & 
, 
lal 
t ' 
dT 
tire 
Ti 

‘ 
ys ( 
Lie 
\ +} 
f ft, 
I 

+} 
Liat 


+] 
) ( 
( 
17 
blu 
t he 
if 
\ +t 
neti 
" 
¢ ‘) 
ey 


T¢ 
t 
1] 
( 

\ 

\ 

( 

; 
( 
cK ( 
OT 
wT 
l 
)-O'¢ 
T1l¢ 





TET 4 
\ fies 
‘ Lt 
i iW) 
{ 17 
i¢ 
i see! 
e th 
T1i¢ } 
ST) 
( Ca 
pHerios 
I 
narat 
| Li ci LC 
sal _ 
qd its 


( 
( 
é ’ 
v1) 
{ 
) ( 
if CIT 
+} 1 
Litt 
Cqnes 
y 
0 S¢ 
oe "1 ¢ 
S an 
¢ 
{ 
re thy 
{ 
; 
N 
eT 
rate 
; ‘ 
eu 
‘ , 
1 
} 
( 








FENWICK BEEKMAN 


producing new bone ts lost, and the involucrum at this point is ab 
times shafts of bones which have sequestrated are not reformed. Su 
the condition in a case of osteomyelitis involving the tibia in which 
sequestrated with an incomplete formation of an involucrum. It | 
noted at the original oper 
the periosteum was gai 
It is thought by Dean Le 
failure in the formation 
volucrum is especially apt 
sub periosteal abscess has rt 
through the periosteun 
separated it from its surrou 
soft parts, thus depriy 
membrane of its blood-ve 

Where the bones ar 
an inflammation of one « 
may produce a non-infectious 
iostitis in the other, result 
much thickened cortex 
most often seen where thet 
heen an osteomyelitis oO! 
involving the shaft, when the 
may show periosteal prolife 
by X-ray. 

Where a local focus 
metaphysis has perforated th 
tex producing a diffuse sey 
of the periosteum, new bon 
be laid down upon a perfect! 
mal shaft, irregularly thicker 
its cortex. At times sucha de 
may obscure the texturs 
bone to the X-ray. This 


be borne 1n mind, when studvi 





rontgenogram, to discover th 


Fic. 9. Acute osteomyelitis of the right tibia with 
destruction of its lower epiphysis. Deformity produced tent of the disease within the 
by loss of growth at the lower end of t til 


\t times the PTOW INE 
a bone is stimulated to increased activity. This is evidenced by a lengtheni 
of a limb. This condition has frequently been noted in children who had 
a fracture of the femur. In osteomyelitis the same condition may be produ 
Recently a little girl was seen, who, three years previously, had suffered 
acute osteomyelitis of the left tibia; most of its shaft had been involved. W 
examined her leg was found to be two centimetres longer than its fel 
Speed has reported several such cases and draws attention to the fact tl 
1 


the case where there are paired bones, the companion bone is lengthened 
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ACUTE HASMATOGENOUS OSTEOMYELITI 


well as the one that had been involved by the infectio1 He believes 1 
. 1 1 j ° 1 1 
congestion 1n the neighborhood of the juxta epiphyseal region 1S accounta 


for the increase ot growth 


It has been noted o1 everal occasions that the bone ot a li 
which had been involve: y acute osteomyelitis, tailed to eTOW, it 
being smaller than those t its tellow, and the actual bon s, as shown 
X-ray, though pertectly formed were smaller in all proportions thar 
same bones of the Opposit limb. \ child, three years old, Was seen, 
when a year of age, suffered from acute osteomyelitis of the upper end « 
the femur. There had been a luxation at the hip-joint, and now the leg a 
foot of that extremity though perfectly formed are smaller than those of th 
opposite side [here is three-fourths of an inch difference in the length « 
the two feet. In Martin’s case, which has already been cited, there was 
atrophy of the hand | condition 1s apparently a trophic atrophy, th 
inflammation in the Ii influencing the conditions governing the growt!l 


of the part. 
In laying out a plan Ot treatment, in a case ot acute osteomyelitis. oO 


should attempt to visualize the pathology of the case before him. It shouk 


be decided first wl ( thet the local bone lesion 1S all that 1S present or whet] e! 
it is accompanying a general blood infection. Further whether the infect 
in the bone 1s localize r progressing to involve most of the diaphysi 
whether the cortex has been perforated forming a sub-periosteal abscess 
the infection has spread to involve the neighboring joint, and finally what is 


the constitutional resistance of the individual to the infection. Some of thi 
knowledge cal he discovered irom the history Oo! the Case, physical eXal 
ination and immediate laboratory tests, further is obtained at operation 
from the individual’s reaction following operation together with the report 
yf the findings of the cultures from the lesion and blood stream. This 
make up the complete information obtainable at this time: that is until 
X-ray examination will be of use 

\s may be gathered from th description of the pathology of this diseass 
the symptoms may vary in intensity from those of a1 overwhelming septi 
cenua to those of a well localized bone abscess. 

The prognosis is not always dependent upon the intensity of the disease 


lor many times treatment properly applied, in the form of an early operatio1 


has apparently saved life, shortened convalescence or prevented deformities 
lhe mortality is highest in thos« patients showing an active bacterizmia 
in the very young 

In any Case Of acute « teomyelitis the first indication for treatment 1s 


elimination of the focus from which the bacteria are entering the blo 
stream. In the case Ol taphviococcus this tocus 18 probably the bone lesio1 
Where the streptococcus is concerned the lesion is probable in the upper 


1 


respiratory tract or within the circulation itself. Dean Lewis says: 


lia List 


“Streptococci, when introduced into the circulation, seem to use the blood as a culturs 


media : whil Sti pl yl ( us¢ the blood aS a means OI! transport ia 


| Cherefore it may be impossible to even attempt the elimination of the focu: 
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producing the blood stream infection in certain cases of streptococcu 

tion. But in the case of the staphylococcus the focus is often demor 

although its complete elimination can not be brought about at once 
The immediate complete elimination of the infectious lesion, wit! 


bone, is not possible unless such a radical procedure as an amputation of 


limb or possibly the resection of the ce ymplete diaphysis is performed, and 


the latter case infected tissue will probably be left behind. On this basis, 


sO many years past, complete resection of the diaphysis of a bone i 
osteomyelitis was advised by many surgeons. In but few cases could 
have resulted in immediate cure of the infection, and in addition it led 


long post-operative convalescence and frequently marked deformity. In 1 


cases this type of operation was not indicated and much tissue that wou 


have otherwise remained viable was sacrificed. At times complete reg 


eration of the shaft did not occur. At other times angular deformities 


shortening took place in the limb, and occasionally the epiphyseal cartil 


were damaged with the resulting loss to the bone of its function of growt 


It was not so long ago that most of us were stripping the bone of 
periosteum, removing one side of the cortex over a large part of the diaph 


and in some cases curetting out the medullary contents, the so called “gutt 


operation, thereby depleting the bone of the little circulation left by 


Lil 


infectious process. Amputation, resection of a diaphysis, and curetti 


medullary cavities are radical procedures which are followed in most « 


; 


by deformities which can be directly ascribed to the operative procedure, ; 


are only mentioned to be condemned. ( Amputations are undoubtedly indi: 


at times to save life, in certain cases of prolonged sepsis.) The defort 


of an amputation is evident. ‘Those following a resection of the diaphy 


have already been cited. And the permanent sinus leading to a bone cay 


or the broad adherent scar, poorly vascularized and frequently breaking dow: 


are common sights to us all; a reminder of the “gutter” operation based as 


was on a faulty knowledge of the anatomical structure of a bone and 


pathology of osteomyelitis. 


As tar back as 1911, Homans wrote as follows: 


“I have purposely refrained from discussing at any length the refinements of tt 


ment in complete sub-periosteal resection, because I have been unable to see tl 


results differ very essentially whichever method is used, though, for reasons whicl 


appear later; I cannot believe that any- real advantage of the immediate resect 


outweighs its danger of failure. This brings me to the matter which seems to m« 


more important than the resection of totally necrotic bone, a step which, like amput 
is, in a way, a confession of failure. I allude to the treatment of the cases in whicl 
disease has remained local, or in which it has not yet infected the entire medullary 


Here the primary operation, the one performed when the surgeon first sees the pat 


is of the greatest importance, for it is upon this that the excellence of the ultimate r 


really depends.” 

He then states that the early operation has for its object the saving of lif 
the limitation of infection, and reports two cases in which he had removed a 
portion of the cortex and drained, obtaining excellent results. 

Cotton in his article, after deploring the fact that there is no “ideal” oper 


says in reference to early treatment of acute osteomyelitis, “What one should do 
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course, 15 t rel tT On ( ly li | 


the threatened | F thet re dra \nd later 


performing a equestrect til the yee chou } wits 
pe riosteum 
This is sound ad nd all that could be added to it is that 
rat » techn CAT Id | taken 1 ] in ti “9 i a 
operative rec I Ale Lit ec take tO OvDtaiIn the required dt ( 
as little dama ( iS po to the remaining hlo | SUD] VY Of the hye ¢ 
death of the bone, in acute osteomvyelit is dependent upon ischa 


duced by the infection, th 1iom to tollow * EK LIMINAT rH} 


should be “I O O LI OY MOI 
sUPPLY.” Consequent operative procedure undertaken should b 
that the cavity of the bi drained with as little destruction as poss 
the periosteal and medullat irculations 

lhe requisites tor the successful treatment of acute haematogenous ( 
myelitis are an early « in early operation, sufficient drainag: 
infected portiot ot the | e pertormed with as little dam ge to 1S circu 
as possible and proper! bating the blood infectio 

We all know that frequently patients suffering from acute osteon 
are treated tor days te rheumatic feve1 lo the medical student 
physician it should be taught what are th early symptoms of an oste 
elitis ; that the o1 v lo nin the hee hing’ 18 a point of tenderness 
the diaphysis t the ( that by the time swellings d redness 


part appears, the intect has usually advanced into the medulla at 


under the periosteun tarr lays particular stress on the fact that pus 
a ae i a +] ‘ 

generally bi ound one under the point where the tenderness 

been demonstrated \\ till trequently hear physicians sav that : 


X-ray showed a norm ne structure they did not think the 


acute osteomyelitis ihe rontgenogram will not show inflammatorv les 
within a bone until lim ts have been absorbed, producing a rarefacti 
the bone, or new moni been tormed by the osteo renetic layer o { 
periosteum Chis do not take pl ice until two o1 three weeks alte 
onset of the disease onsequently the X-ray is of little or no use 
making a diagnosis in the early stage of an acute osteomvelitis 
Operation should be performed as soon as the diagnosis is mad 
point of maximum tendern over the bone should be ascertained before 
child is placed under an anzsthetic lhe incision should be planned s 
to drain directly the infected point within the bone. without damaging 1 
tant structures overlyi t. It should be placed over the point of maxit 


bony tenderness. The ion in the soft parts should be sufficientl, 


The incision into the periosteum should be relatives shorter, and the met 
brane should, under n ircumstance, | tripped f1 
than it is alre ily separate lhe bone should be drill 
with a quarter inch bit lf pus is obtained a small trap-d an b 


into the bone with a gougs Under no circumstances should the content 


cll Sil 


the medullary cavity be sturbed hough pus be found under the pet 


osteum the bone shoul evertheless he opened lf on drilling the ] 
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pus, under only slight pressure, is obtained without blood, the probabilities 


that the medullary circulation at this point is destroyed. If a few drops 


1 
' 


pus are evacuated followed by free bleeding the probabilities are tl 
infection has not produced marked destruction within the bone. 

Frequently mistakes are made in diagnosis. Bones have been drilled ai 
no lesion found. The medullary cavity has been opened to find it norn 
pus later has been discovered in another part. In such cases the nor 
tissue exposed at first has not been infected by the pus from the second ope: 
ing. Starr advises that the drill holes be made as close to the epiphy seal 
as possible. Though we have attempted to do this we have found, 
experience, that the holes are usually some distance from the cartilage 
has been apparently due to fear of damaging the epiphyseal cartilage 

It has been found that in cases in which the medullary cavity has bee: 
involved, that incisions, such as described for early cases, placed at either e1 
of the shaft of the bone will usually successfully drain the infection withi 


the shaft. In these cases, after operation, the temperature will fall and 
though they may drain for some time there will be no signs of sepsis, unless 


the opening in the bone becomes obstructed by the contracture of the 
of the soft parts. This condition can be easily overcome by enlarging 
opening of the sinus. 

Since we have given up the more radical incision, the period of timy 
healing is complete, in individual cases, has apparently been shortened ; 
sequestra has been smaller in size; the bone, when finally healed, has sho 
less sclerosis and there has been a smaller scar and more soft tissue coveri 
the surface of the bone than formerly. 

It is impossible to sterilize the medullary cavity by means of the ( 


1 


Dakin technic, but we have placed Carrel tubes in the wounds of the s 
parts as we find that irrigating, with Dakin’s solution, liquefies the exudat 
and allows freer drainage from within the bone. 

Where a joint has been involved, early in the disease, it should be drain 
The position of the bone lesion, in most cases, is impossible to place 
consequently cannot be drained We have found, however, that in 
majority of such cases the drainage of the joint is sufficient. 

Placing the limb at rest is of importance. Homans in his article in 191 
lays stress upon this, and recently Orr has emphasized its importance 11 
treatment of osteomyelitis and infected wounds. The part should be immo! 
lized in proper splints or possibly by suspension with slight tractio1 Phe 
disadvantage of using the circular case is that the wound and surroundi: 
skin cannot be properly cleansed and secondary infections are apt to occu! 
In addition to the good effects of immobilization on healing, splinting is 
importance so as to have the parts in proper position when repair is complet 

It must not be thought that treating the local condition is all that 
required. Increasing the general resistance of the individual is of great 
moment. Rest, fresh air, and proper feeding are necessarily included. Fluids 
should be forced, when necessary hypodermoclyses should be resorted to, 


prevent blood concentration. Multiple blood transfusions have been vet 
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There were three cases in which the epiphysis was primarily involve 
two of the lower femur and one of the lower tibia. There were two cag 
of Brodie’s abscess. Tables showing the apparent cause of di 


involvement and sequelz follow. 


(aus f Death 
D 
f P ( 
Case Sex \ , : 

‘ 

1 ey 
. &wB F jit m. 3 wil 60 Pibia Pneumonia i 
Sh M 2 yI 3d 14 Femur Pneumonia 
3. M. ¢ M 2 y!I 2 d. 2 l la 5 el i P 


Jt 


M 3 yrs. 3 1. 1d Tibia pepticzemia ¥ 


6. H. F M 


7.8.G I 3%m 2 wi 12 Humer M 
a { ( 
B |. M Q yI 3d I | Se { i 


9. A. H..| M | 3% yr 2 d. 1d Humeru Septiczemia 


12. M. L M 


Jt 
~ 
J 


we . & M © yTs. 2d 30 a Tibia Chroni eTDS!1 





18. F. T..| M | 9 yrs. 


Jt 
L 
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Doctor Jorson spoke of other cases previously reported and treated } 


tongs traction, including one of supra-condyloid fracture complicated by fr 


ture of both bones of the leg on the same side, and one in a child, of anterio, 


displacement of the lower epiphysis of the femur, with fracture of the tibia , 


that side. Both of these made good recoveries. 


Dr. WittrAmM O'NEILL SHERMAN, of Pittsburgh, said that the treatmen; 


by calipers is the method of choice in this particular type of fracture. Ray 
sohoff of Cincinnati used ice tongs some twenty-five years ago. The Pears 
pressure pad can often be used to advantage in conjunction with skeletal tra 
tion. It must not be assumed that after the tongs have been applied, that th 
case can be turned over to the interne. Constant readjustment and supervisioy 
is necessary. Open reduction where comminution is present is usually coy 
traindicated. Doctor Jopson failed to state how early walking was begw 
One great advantage in the use of tongs, is the ability to mobilize at an ear} 
date. Most patients can walk with properly fitting Thomas calipers in nine 
ten weeks. 


Dr. Asttey P. C. Asuuurst said that the patients under his own car 


with supra-condylar fractures of the femur who had been treated by Buck's 


extension, did not obtain complete reduction of the deformity, and did 
always secure complete flexion of the knee after convalescence. However th 
patients were satisfied and the surgeon who treated them was satisfied. 

Dr. Joun H. Jopson said that concerning Dr. Ashhurst’s statement tl 
the patients he treated for this type of fracture by Buck’s extension were sat 


isfied with the results ; it is possible that the patient had never had the met! 


of treatment outlined by Doctor Jopson on the other leg. The speaker changes 


his ideas on treatment from year to year. He likes to improve on the metho 
used. At the present time he has in the ward a woman with a fracture of 
shaft of the femur who is being treated by the Russell method. She had bee 
in the speaker’s service two years ago for fracture of the other femur. \W| 
this fact was brought to his attention, Doctor Jopson asked the patient wl 
treatment she had had on her first admission to which she replied “the Brit 
method,” but that she liked the present treatment, 1.¢e., the Russell meth 
better. The British method referred to is the one used by Sir Robert Jor 
and consists in the application of Buck’s extension and a Thomas splint, ai 
strapping of the Thomas splint to the frame above the bed and elevating 
foot of the bed. Doctor Jopson has used that method successfully in an 
who weighed 225 pounds. The speaker thinks if Doctor Ashhurst will 


up the Buck’s extension and try the tongs extension, he will like it. 


As to the length of time which the tongs should be used, the speaker agrees 


with Doctor Speed that seven weeks is about right. A split plaster cas 
then applied for two weeks and at the end of nine weeks, this 1s remove 
and physiotherapy continued with weight-bearing in eleven to twelve weel 
first with crutches and later without. The use of calipers has not beet 
found necessary. 
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F THE OS CALSIS 


FRACTURES (¢ 


FRACTURES OF THE OS CAL( 


Dr. Henry P. Brown, Jr., and Dr. A. A. WALKLIN« 


| ] : i? ire ; +} 
presented slides, showing results in cases of tracture o e os Cal 


they had followed [These cases were from the services of Dr. Charl 
Mitchell and lr. lohn H (sibbon at the Pennsylvania Hospital | he rey 
ers were of the opinion that the results in the treatment ot tractures 01 the 


calcis do not compare favorably with those attained in the treatment of ot! 





Vv SUT 


anagement is not realized 


fractures, and that the importance of their n 
geons in general. 

Fractures of the os calcis comprise 2 per cent. of all fractures. In tl 
seventy-one cases reviewed, g2 per cent. occurred in males whose average ag 


was forty-one, the youngest nine and the oldest eighty Fifty per cent 


occurred between the ages ot thirty and fifty. Che treatment of these fr 


tures, some dating back as far as IQIO, Was a plaster case tor varying lenctl S 
of time, in positions which varied with the type of fracture he patient went 


about on crutches and then with a cane for varying periods. Some of thes¢ 


patients still require a cane and are unable to work. ‘The disability ranges 
from none in certain types to complete in others. It seems that in the avulsio1 
type, expectant treatment is all that is necessary. If there is spur formatio 

with pain, the spur should be removed. The disability here is slight. The 


types with flattening, shortening or involvement of the subastragalar joint 
need surgery in some form. Whether it be (1) moulding, (2) excision of 
callus and remodeling, (3) subastragalar arthrodesis or (4) any combi 
nation of these three procedures ; depends they think on the type of fractur« 
and disability. 

All of their cases, ¢ xcept the avulsion fracture, complained of painful 
lateral motion, especially eversion. There was marked widening of the os 
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calcis with excess callus beneath the malleoli, especially the exter: 
was usually a flat foot. The severely comminuted fracture, wit! 
ture lines entering the subastragalar joint, might probably di 


moulding combined with subastragalar arthrodesis. The fissured typ. 
involves the subastragalar joint can also be treated in this way 


It seems that the application of tongs or hooks to bring fragment 





Fic. 1B.—-Shows same cace after tre ent. Subastragalar joint { lear. | 


is not a good thing. An infection occurring in this already badly 
tissue is apt to be very troublesome. | steomyelitis of the os calcis is usu 
quite a serious matter and prolongs hospitalization. 

Dr. FRASER B. Gurp, of Montreal, said that in all such cases in wl 
was thought that improvement in the position of the fragments 1 
obtained, the foot has been hammered into position - the foot is first pl ce 
pillow splint and the hammering is done on the fifth, sixth or sevent 
never earlier than the fifth day. A full boot of plaster is made with the 
at about a right angle with the ankle-joint and in as marked abduction as 
reasonably be secured. The first plaster is applied over a small amount 
cotton. The foot of the bed is raised for ten days; then the plastet is ren 
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Doctor Gurd prefers that the 
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for the change of the plaster and for two o1 
e same time. At the end of three or four months 
th sole and heel of the shoe are tilted, raising the 

d sometimes as much as three-quarters ot 

on the lateral border of the foot. During the 
the amount of tilt is eraduallv reduced so that 
ng with one-quarter inch tilt only and 1s as 
or nine months to go back to his work Phe 
to wear one-quarter inch tilt for the remainder 
of Boston, said that he did not wish the get 
hey have heard the ultimate conclusion in regard 
of the os calcis s outlined by Doctor Gurd 
e term “as a rule this atternoon., he told us & 
to work, he feeling in Boston 1s that this is 
fracture of the os calcis \fter having beet 
thods of treatment, including plaster and ham 
through the tilting of the shoe, Doctor Allisot 
ave pain because they injure tremendously the 
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subastragalar joint and that is why they have disability. The thing to do 
them is to destroy the subastragalar joint and unite the astragalus and os «. 
and hence do away with the pain. Of twenty-five cases treated by this metl 
in only three have good results not been obtained, and in much less time ¢) 
required by the method described by Doctor Gurd. 


Dr. FreperRIcK Corton, of Boston, said that they had heard what 





Fic. 2B Shows treatment. Subastragalar joint quite clouded. Functior 
‘ 


needed tor cure 


pens without remodeling treatment on a conservative basis; it does not 
With skill and attention one can remodel these cases and the speaker has 
results with the method described by Doctor Gurd, which were very sati 
tory. There is a place for conservatism in the use of mechanical treat 
Since Doctor Wilson brought out his method of subastragalar arthrod 
Doctor Cotton has used it—not in the new cases but in the ones which have 
done well by other methods 

Dr. Clay Ray Murray, of New York, said that he pursues the meth 
subastragalar arthrodesis very infrequently, reserving it only for thos¢ 
in which there has been marked bone deformity. In the majority of cases 
tries to mould the bone back into the original form, as Doctor Cotton has sug 
gested, then to immobilize it in plaster for six to eight weeks with mar! 


inversion of the foot, tilting the foot to the inner side, and following thi 
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weight-bearing with the insertion under the | 
sponge with the idea that by this method one eliminates from thx 


hearing the sudden pounding-down on the heel by givi 


the heel. 
Dr. Poitip DUNCAN WILSON, of Boston, pointed out that e 
these cases show¢ a that the Dain oO! whi h they COT] lau Cll Wa usually 


felt when they walked on an uneven surface, that anything whicl 


eral motion of the toot caused pain. Examination of such a foot shows 


| ankle motion, but deformity of the heel and limitation of motion in th 
plane when an attempt wa made to invert the foot. The motion was not 

| gone because there was pain when we attempted to invert; if it ha er 
entirely ankylosed, there would have been no pain. There are other caus 
trouble—the possibility of having the foot fixed in inversion—deformit) 
attempting to throw the heel out—this means that the weight of the 
deviates more to the inner side and there is more tendency to turn the foot o 

i Certain cases have trouble from irregularity of the surface of the plant 
bone; but the chief factor is the presence of pain on lateral motion whicl 
be demonstrated by examination and which should be “run to earth”. X 
have shown it to be a traumatic arthritis of the subastragalar joint. a tra 
matic arthritis which its « videnced by the fact that there is Preat tendency 
lipping about the joint and thinning of the joint cartilage. That is the reas 
for doing a subastragalar arthrodesis. As to Doctor Gurd’s method of tre 
ment, the speaker cannot see anything in it which changes the basic fact 
with which one is dealing. He does not reduce the deformity any more tl 
had previously been done; he only fixes the foot for a little longer period « 
time, and allows the patient to weight-bear instead of staying in bed 
method will not change the basic condition in these feet. Good results m 

' - ‘ 

due to the fact that under the weight-bearing influence he tends to stimul 
ankylosis of the joint. When the X-ray shows severe comminution of th 
calcis with involvement of the subastragalar joint and irregularity of the j 
surface, it is fair to assume that these patients are going to have pain ind 


initely until the joint is returned to the original position or until th 
motion is eliminated. 


Dr. KeELtocG Speen. of | hicago, called attention to the lack of unanin 


concerning treatment of fractures of the os calcis. One enthusiast cuts dow1 
on the bone and by narrowing it. takes awav the pressure trom the exter 

malleolus caused by its thickening. Most men, however, treat these fractur: 
by means of prolonged immobilization with the foot in adduction. Subas 


| 


tragalar arthrodesis is being accepted as the last word in the tre: 
paintul feet with prolongs d disability in those cases whi h require 
tion adjustment 


COMMpel 
Dr. Fraser B. Gurp, said that a large proportion of these cases of severt 


racture show no movement between the os calcis and the astragalus. Doctor 
Gurd took exception to Doctor Wilson’s statement that the treatment describe 


by the speaker accomplished nothing more than the older methods. His feel 
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ing is that the prolonged walking, following the removal of the plaste: 
external tilted position, are of a very great deal of importance in p1 
strain of the subastragalar joint. His patients cannot as a rule, 
heel; the foot is forever in the position of adduction. It is not the 
but the abduction which causes pain on walking on irregular surfac« 
patient cannot abduct, he cannot suffer the pain. Pari passu wit! 


tinuance of the adduction of the heel there is a tendency for any 


which may have developed in the neighborhood of the peroneal tube: 


absorb on account of its freedom from irritation. 


COMPOUND FRACTURE OF TIBIA AND FIBULA WITH NON 
Dr. Enwarp T. Crossan presented a specimen consisting of 
two-thirds of the tibia and fibula, with the foot attached. The patient 
age twenty-eight years, was originally admitted in October, 1924, to 
copal Hospital, in Doctor Ashhurst’s service, for fractures of bot! 
of the left being badly comminuted, and with a large wound of the 


The right leg united without deformity, but the fracture of the 





remained ununited, one of the large fragments having been remov: 


sequestrum before final closure of the wound, which occurred about 


after the injury. The patient wore a brace and walked with crutches 


than three years, when he returned to the hospital (in January, 19 


evidence of infection at the site of the non-union, the soft parts havi 


firmly healed for more than two years. Doctor Crossan opened thi 
finding the ends of the tibia carious; and, at the earnest solicitat 
patient, amputated the leg in February, 1928. 

To secure union in the tibia, it would have been necessary to wait 
wound became aseptic, and then insert a bone-transplant. The p: 
opposed to any such long delay, and preferred an artificial leg. 

The specimen, of which shows bony union of the fibula, without 


ity; the site of the second fracture in the fibula can no longer be. re 


The tibia is entirely ununited, its ends showing proliferative and inflam: 


changes, with a gap of 1.5 to 2 cm. between them. A steel pi 
passed through the calcaneum, and used for traction for a period 
three weeks at the time of the original injury; the rontgenogram s! 
tunnel apparently still open, but in the specimen the outer end of the 
closed, but the medial end is widely open. The incisions in the soft 
not become infected and had remained healed ever since the ret 
the pin. 


FRACTURES OF FEMORAL NECK TREATED BY THE WHITMAN M 
Dr. Damon B. PFeirrer related briefly the histories and shows 
plates of several cases to serve as a text for remarks concerning th 
the Whitman abduction treatment for fractures of the neck and t1 
region of the femur. 
One of these cases was unusual in that a woman of eighty havir 
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change of position, which the case allows is a distinct advantage to the patient 
with impaired circulation. The \Whitman case has been employed 11 
cases recently with great satisfaction on the part of the patients, th 


and the surgeon. 


TREATMENT OF FRACTURES INVOLVING THE ANKLI 


Dr. FrAserR B. Gurp, of Montreal, by invitation, read a papet 
above title for which see page 200 


UNHAPPY RESULTS IN TREATMENT OF FRACTURES | 
Dr. KeELLoGcG Spreep, of Chicago, spoke on the above topic, u 
tern slides to illustrate his remarks he unhappy results mention 
him were: 1. Loss of length of legs. 2. Angular deformity, unsightly 
disabling. 3. Delayed or non-union. 4. Infection; osteomyelitis; loss 


limb. 5. Involvement of blood-vessels, nerves, tendons or muscles 
functional loss. Volkman’s paralysis. 6. Disability in joints. 3 Jeu 
thenical states. 

Means of Avoiding Unhappy Results—1. Divide all fractures into 
of the shaft or those near the joint. Their underlying treatment is essent 
different. Fracture near a joint requires immediate setting, wherea 
many fractures of the shaft require traction and prolonged exter 
even operation. 

2. Inspect and record findings in writing concerning nerves, blood 


or muscle injuries. When primary injuries are present, operate at once 


per cent. at least). 
3. Minimize chance of infection: 
(a) By proper protection of the parts even in closed fracture 


fracture of the leg, the limb should be washed and the skin cleanse 
alcohol or some mild antiseptic. (b) Immediate primary operation in 

fractures. (c) Greater attention to closed methods, thereby redu 
ratio of operative treatment. 


. Immediate (permanent ) treatment. Immediate treatment should 
| 


always into permanent treatment; it shouid not be given haphazardl 
Reduce joint fractures completely; and control this by roéntgenog1 
Put shaft fractures in position and splint or use extension traction. (c) | 
position of fragments by the rontgenogram and if it is unsatisfactor 


skeletal traction. 

5. Karly active motion and massage even in the splint. Do not immol 
too long. Avoid early weight-bearing or work which might cause secot 
deformity. Do not let the patient walk too soon on soft callus or use too 

mnntins 


a joint which may be fressed into secondary deformity. Active 
the galvanic current for muscles 
6. Increase the blood calcium when delayed union is feared 
Sacrifice length of limb if necessary for irritation of the bone end 
the use of walking calipers or splints to promote bony union. Lantert 
of cases were shown illustrating various fracture conditions. 


306 








TRANSACTIONS 
NEW YORK SURGICAL SOCIETY 


The President, Dr. Frank S. Matruews, in the Chau 


previo Sty ( ‘ 
plaint be the ( 
and more s O ear before the evert 
Ssiclall Was ) ( ( l ee 1 } 

1] hee Or tii ( ¢ t the 
had beet ¢ ( 


I cm, sn ( ( ( f . » Ve 
dent { ) ( ( I ] le 
was le ICT e¢ r ‘ eT ‘ ‘ N 
were telt ¢ ( l € {Tol 
| och; nt | ( ] 1 ‘ the cl} 
1 irked OT ( ble S\ 
he shatt at t ( ehinite 
through at 

lhe ( Stre tal 
exploratory, ( ‘ ( cells 4 
hemoglobin & ( ( ( ( Ss. SOO rphonucele 
cent. Wasset : ( ( tive 
lones prote! ( lung 
ment. ‘Thi ( t was 
the sott pp) { ( { ( ( ( ( re lily 
bone whicl ( ( is ( é \ c ti 
smooth, s lor ( oon as tl 
was removed \fter ret pecimen the opening was cauterize 
bleeding and t ( Vou! ( t healed by pri irVv un101 

Microscoy exal tion of sectior how for the most part, 
oval spaces (e1 theli: paces ?), a number of which are empty but 
which are fill with f ree, round or oval cells with light 


cytoplasm and round at tic, somewhat irregular-sized and shape 


staining blue nuclei toplasm of many of the cells and areas 
cells no longet retatl t| 1 entity 1] r to be the site ol L My 
change \ moderate at t of interstitium is present, n 
is Myxomatou 
Pathological diagno Primary endothelioma of bone Ewing 
Further operatior t considered ; sable because 
1) The nature of t lesio1 If this w n Ewing's tumor, 


usually multiple early e only other probability seemed to be a me 











NEW YORK SURGICAL SOCIETY 


(2) The duration of the lesion. \With symptoms dating back at | 
years it seemed unlikely that there was not some other lesion in thi 
which had not been demonstrated. 

(3) The extent of the lesion. With involvement up to the le 
chanter, a disarticulation at the hip-jomt would have been neces 
taking (1) and (2) into consideration this did not seem worthwhil 
was, therefore, fitted with a Thomas walking caliper splint to guar 
fracture of the femur and returned to school 

She was subjected to X-ray treatment by Dr. Raymond Lewi 
attempt was made to keep the tissues saturated with radiation over 
siderable period, To do this tollowing was given: 

March 12, 1927 


and March 26, 1927 somewhat over a full suber 


/ 
dose was given, using anterior and posterior portals \pril 19 
23, half a dose. May 27 and June 11, half a dose. July 9 and July 18 
thirds of a dose. September 28 and October 6, two-thirds of a dose. 


\ temporary epilation was produced, but no other skin chang¢ 

Coley’s serum was given steadily up to a dosage of 7 minims. The 
was free from pain while in bed and after commencing to use the splint 
gained in weight from 99 to 114% including the splint. Radiograp! 
at intervals appeared to show some increase in diameter of the bone, 


/ 


there appeared to be more calcium laid down within. She got about we 
her splint, even riding a bicycle 
This case was registered with the Committee on Bone Sarco 
Sor and the sections reported on by various pathologists. Their 
were about equally divided between Ewing's tumor and a metastati 
The girl was again admitted to Beekman Street Hospital, Deceml| 


1927, having tripped on a rug the day before, fallen forward and strucl 
left knee lightly. This was followed by immediate pain and swelli: 
extremity was put up in adhesive plaster traction suspension. Th 


graph showed a severely comminuted fracture of the left femur involvi1 
shaft for about three inches. Radiograph of lung was still negative 
lesions made out 1n other bones or in abdomen. Disarticulation at th 


joint was therefore advised so that the patient might not be confined to | 


The patient’s blood was grouped for transfusion by two technici 


group IV. Eight possible donors of this group were cross matched 
agglutination of the patient’s cells occurred with all. The idea of 
operative transfusion was therefore abandoned. Red blood cells 4,000 


hemoglobin So. 


Operation.—December 23, 1927 under 0.10 gm. neocaine spinal anzst! 


a disarticulation was done at the left hip-joint. The common femoral 
and vein were first tied immediately below Poupart’s ligament. \Wyeth’s 
were then passed and a tourniquet placed above these. An external 
incision was used. No involvement of the soft parts was seen \ cig: 
drain was inserted to the acetabulum and another under the distal porti 


the stump. Patient lost almost no blood but was in moderate shock, w 


was believed to be partly due to the rather large dosage of spinal anzest 


for her weight. Her condition improved markedly following an intravenot 


infusion of 750 c.c. normal saline 

The patient had a post-operative reaction up to 102.6, twelve hours 
but made a good recovery. being discharged on the twenty-first day w 
with crutches. The wound healed by primary union except for the drair 


Microscopical report same as at the biopsy. Her weight was seventy 


pounds on discharge from the hospital and when last seen, February 27, 
weighed ninety pounds. He had been unable to make out any other lesions 
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wall mesial to the right breast his had been first noticed ten d: 
] 


chatit 


viously. There was an indefinite recollection of striking against a 
eral weeks before. Her past history was irrelevant, except for two 
attacks of pneumonia, the second one six months previously. General he 


at this time excellent. 


The swelling was about 3 cm. in diameter, tender, not red nor hot 
free over it, but felt attached to deeper parts. Radiograph tailed to sh 
lesion of the chest wall or the lungs. A large number of calcified me 
nodes were present. Two weeks later the area was much smallet 


less tender. 

About two months after the onset, the skin became inflamed and 
point openings had appeared, discharging pus. When again seet 
reporter there was an opening, about 1.5 cm. across, with ragged bluish « 
filled with exuberant granulations. ‘These were cut away and the pathol 
reported granulation tissue. bare cartilage could be felt with a probe. Rk 
graphs failed to show involvement of costal cartilage or bone. bi 
injection showed a sinus about 2 cm. deep. For the next two mont 
wound was cleaned and various dressings used until there seemed 
a sequestrum. 

(October 10, 1925, under local anzsthesia, the tract was excised 
sixth costal cartilage was found involved at the chondro-sternal joint 


the inflammation extending to the adjacent joint above and below. 


were rongeured and curetted away, leaving an opening about 3 cm. 1 
eter, lined by apparently normal cartilage and sternum. ‘The discharg: 
tinued as before, cleanliness and various antiseptics, chiefly the chl 


being used for dressings. 
Two months after operation the patient was seen in consultation wi 
Walton Martin, who advised conservative treatment with carbolic acid 
the quartz light. For two months three times a week the wound was scru 
carefully and carbolic acid was applied. The discharge was somew! 


; 


eranulations not exuberant and bare cartilage in the base of the wound 
received quartz light therapy three times a week during this perio 
applications were then stopped, the wound being simply wiped out 
The quartz light was continued and in one month the wound was h 
Quartz light was continued for three weeks longer. 

The wound has now remained healed for two years and she ha 
symptoms referable to this region . 

Dr. Atexis V. Moscucowirz stated that in 1918, in a paper read bet 
the American Surgical Association, he reported a number of cases of supy 
rative chondritis of infectious nature, and none of these healed until tl 
cartilage was removed into osseous tissue 

Only recently, he had occasion to treat a case of typhoid chondritis 
had been operated upon a number of times and always healed down to a 
The final operation was very extensive, inasmuch as the sixth, seventh, eig! 
and ninth costal cartilage including the xiphoid appendix had to be rem 
on both sides. After this, the patient made a prompt and complete recover 

PEDICLE GRAFT OF KNEE FOLLOWING SYMPATHECTOM\ 


Dr. RALPH Cop presented a boy, twelve years of age, who was 
to the Beekman Street Hospital, October 23, 1926 

The boy was first admitted to the hospital, September 29, 1925 
lat? 


years previous to admission while riding on a moving elevator, his 
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had yearly attacks of tarry stools lasting four to five days. His last 
began two days prior to admission when he vomited dark brown mater 


noticed his stools were again tarry \t no time had there been any epi: 


tric pain or distress, or gaseous eructations. His appetite has beer 
good and he has not suffered any recent loss of weight, although at 
he feels quite weak. 

The past history is negative lle was a rather well develope 
nourished, elderly negro, not acutely ill. There was definite evidenc 
healed lesion at both lung apices, but no signs of either active or | 
pulmonary tuberculosis elsewhere. The abdomen presented no 
slight abdominal distention. 

X-ray examination of the gastrointestinal tract showed a penetratii 
of the lesser curvature of the stomach and a definite and persistent det 
of the first portion of the duodenum, which was regarded as diag1 
ulcer. The stomach, duodenum and most of the jejunum were empty 


hours. Rontgenographs of the chest shows evidence of old heal 
cal tuberculosis. 
The Wassermann examination was negative. The blood count 


1,200,000 red blood corpuscles, with a hemoglobin of 72 per cent., and 
white blood cells with 76 per cent. of polymorphonuclear leucocyt 

Examination of the urine revealed no abnormality. 

Gastric analysis of the fasting content showed free hydrochlori 
Total, 64. A Refus test-meal: 1st half hour free hydrochloric acid 6 
89; 2nd half hour free hydrochloric acid 84. Total 103; 31 
free hydrochloric acid 100 otal 115, with epithelial cells and bloos 
sputum at all times was negative for tubercle bacilli. 


1 1 
d | 


Feeling that the case was one of gastric and duodenal ulcer, the 1 
was explored, the operation being started under field block and 
under gas and oxygen anzsthesia 

About 1'™ inches from the cardia orifice. on the lesser curvature 


stomach, was a hard, indurated ulcer which measured about 1 inch i 


eter. The ulcer appeared punched out with overhanging edges he set 
was thickened in this region and surmounted by three enlarged partial 
purating closely adherent lymph-nodes. The remainder of the stomac! 
normal except for a scar on the anterior aspect of the first portior 
duodenum, evidently an old ulcer \ typical sub-total gastrectomy v 
formed closing the stomach and performing a posterior button gastro-ent 
tomy. The abdomen was closed without drainage. 

The pathologist’s report disclosed a tuberculous ulcer of the card 


of the stomach, with an active tubercular lymphadenitis. 
The patient did fairly well following operation with the exceptior 
two weeks later, he developed pain in the left thorax with a friction 


which was soon followed by an effusion. Aspiration of the chest  yiel 


23 ounces of straw-colored fluid which contained tubercle bacilli. | 
ation of the lungs, however, clinically and by X-ray, showed no activi 
any time. 

Since his operation, he has gained forty pounds in weight and has h 
recurrence of his gastric symptoms, nor any signs of active tuber 
sis elsewhere. . 


1 


This case is presented as a probable case of solitary tuberculous ulcet 


the cardiac region of the stomach According to Broder’s grouping 1 


paper in the November, 1QI7, issue of Surgery, Gynecology and Q/ 


it cannot be classified as a positive case because attempts to find the tuber 


312 


Cll 


it 


fy 








NEW YORK SURGICAL SOCIETY 


encountered until the gland was dissected from its retromaxillary re 
Rubber dam drains and packing were inserted into the retromandibul 
mylohyoid spaces. 


The patient showed almost immediate improvement after the opet 
and within twelve hours was able to swallow with greater ease and ope 
mouth about one inch. After five days, the packing was removed 
wound irrigated twice a day lwo weeks after operation, he was dis 
with a granulating neck wound and referred to a dentist for wi 
the teeth. 


The reporter added that in previous communications, the removal 


submaxillary gland has been advocated in deep infections of the subm 


triangle and in phlegmonous infections of the floor of the mouth '. 


cedure is not based upon the pat! ological 


involvement of the saliva 
for this occurs in less than 50 per cent of the cases, but it is done sit 


promote drainage of the retromandibular submaxillary and mylohyoid 


gles through the removal of the gland. In this case 


following a fra 


the mandible, the infection was deep to the salivary gland and drainag: 


only possible ~fter the gland was removed \ medium suprahyoid 
in this instance would have been without avail 
Dr. Joun M. HAnrForp questioned the necessity of an inci 


S101 


neck in any such abscess so closely beneath the mucous membrane 


floor of the mouth. l? this condition was a subperiosteal abscess cle¢ ) \ 


beneath the submaxillary salivary gland might not drainage have been est 


lished by an incision within the mouth? It was true that not all 


lt all Cas ( 


be so drained. Assuming that there be an abscess deeply located in tl 


i 


maxillary space, or in its floor, if the gland could 


SO read ly be remove 


1 
AloOl 


might it be readily pushed aside by gentle anatomical dissection 

planes with maintenance of drainage. This would obviate the necessity 

the more extensive dissection in the presence of virulent infectior 
Dr. Joun A. McCreery said that he had seen a considerable numbet 


these cases treated both by excision of the gland and by drainage. HH: 


been impressed by the smoother and more rapid convalescence in the « 


which the gland had been removed, as in those treated by drainage alone t! 


sinus had frequently closed too early and had had to be reopened. There | 


been occasional objection to the removal of the gland on the ground that tl 


was followed by dryness in the mouth. He had had occasion to see a nut 
of these cases in the follow-up clinic and none of the patients had complan 


of this condition. He felt very strongly that the removal of the submaxill 


gland was by far the most satisfactory method of treatment of this excee 


ingly serious condition. 


PARASINOMA OF THE KNEE 


Dr. JAMES N. WorcESTER presented a man, twenty-seven years ol 


who was admitted to Beekman Street Hospital in June, 1927. In 1917, whi 


in the Italian army this man had suffered from “trench rheumatism \t 


( 


hospital back of the lines something was injected into knee. This was son 


kind of oil. Following this he has had a lump on the front of knee which ga\ 


~ 
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no trouble until a mont -s : 
When admitted the nat be 
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unsuccesstul t W ( remove he anterior ligaments of 
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as gradually 11 r¢ ( Wit t e nresent fit thie imitation is as 
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for early motior the lvation. with or without operation 
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CARCINOMA OF THE RECTUM AT EIGHTEEN YEARS OF AG} | 


THE majority of neoplastic diseases occur between the ages o 
and sixty years, especially those tumors involving the large bowel and 
The condition occurs rarely in younger individuals. There are cases r 
in individuals under twenty vears of age. The following case is 
worthy of report, because of the vouth of the patient. 


\ boy eighteen years of age was admitted to Saint Alexis Hospital in D 


1926, with the following complaint. Since September, 1926, he had had freque 
of constipation. The 


~™ were transitor 


required no medicat 





attacks of constipati 
more frequent 

longer as time went . 
Novembe r he | 

stantly constipated 

orted to catharti 

produce satist 
movements Bl 


were OcCaslo!l all 


plained of a dull 
lower part of the 
n the rectum; tl 
rreatly increased 
he bowels. H1 
veakness and l 
occurred about 
ore his admissi 


pital In all he 


plained of no other 
The tamily histor 


tive tor cancet het 


F] slay eueeer. Sertien lined ' — vel] Continued irritati 

fined; submuco’a and mus le w ] i hltrated with large the rectum. He 
ell nests undergoing mucoid change 

) operations 
Physical examination revealed a fairly well developed and slightly en 

The general physical examination did not reveal anything remarkable her 
rl neral physical t t 1 anytl kabl 
palpable masses in the abdomen and there was no protrusion from the rectum. Or 
examination of the rectum a hard mass was encountered at the tip of the exan 
this mass encroached upon the bowel to such an extent that the lumen was scat 
than a lead pencil The tumor mass was hard, irregular and moderately fixed 
painless and about the size of alemon. It did not bleed readily, as no hemorrhage 
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fourteen cases in ten years. Clark * late in 1926, reviewed all cases uy 
time, and found that there were fifty-one to which he added one of hi 
The etiology of cancer occurring in young individuals is just as ob 


that occurring in adults. Trauma or long-continued irritation is ofte1 
as an etiological factor. If such a history can be obtained it will at least se: 
to draw attention to the affected part, which ordinarily would escap 
tion. The large amount of lymphoid tissue occurring in youth is th 
some to be a cause of adeno-carcinoma. 

This case is reported through the courtesy of Dr. F. J. Schmoldt 
this report has been prepared a similar case occurring in an eighteet 
boy is reported by S. A. Loewenbet 9 in the Med. Jour. and R 


cxxvii, p. 183, 1928, New York. 
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h m™ TH SURGICAL SERVICE OF 8ST ALEX 


CONGENITAL ABSENCE OF COLON 
Tue following report is that of a patient who represents one of the unu 
types of colonic abnormalities, in that there was found to be absent the ascer 
ing transverse and descending colon, but there was present what app 
to be rudimentary czcum at the left iliac crest into which the small inte 
emptied. At the junction of the ileum and rudimentary cecum the appet 


was found. 


A patient thirty-one years old, was admitted to the Iowa Methodist [pi 
pital, complaining of pains in the bacl | lower left abdominal regions and 
pelvic uneasiness and general languor. Her appetite was fair, but she suffered 
stipation. The menstruations were regular but accompanied by a passi 
severe pain. There was no histor I evel r vonting The examinat! 
marked tenderness over the lett iliac r n and lower pelvic area. Pelvic ex 
disclosed a tender exaggerated retroverted uterus, seemingly firmly fixed in tl 


position. The fornices were norn 


Under ether anzsthesia the abdom« vas opened in the midlin Since t 
had made special request that her appendix be removed, the cecum was 
could not be located. In fact, no part of the colon could be found, whil é 
were in position and traction was being applied. All instruments were rem n 
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is touched with carbolic acid. Soon the eye end of the needle i ently 
worked in. By using a rather large needle, following the lead of least resist 
ance and proceedingly slowly, | have been able, with very little pain, to car 
bolize the whole track made by the nail and to feel a resistance showing that 
had reached the end of the track. This treatment causes very littl 
afterward. The patient may be able to walk in comfort the next day 

| have treated by this method painful stings of bees or yellow-jacket 


where there was no evidence of infection, but great swelling and 


these cases the eye-end of a fine needle armed with carbolic acid was mad 
follow the sting track through the skin. There was prompt reliet. It 


seem as if the carbolic acid had destroyed the poison of the sting 

Where a wooden splinter had broken off in the flesh so that it could 
he grasped for extraction, | have found that the eye-end of a fine need 
armed with carbolic acid would find its way down alongside the fragment o! 
splinter and loosen the tissues by cauterization until the bit of wood coul 
worked out by the blunt end of the needle. 


In an early case of acute paronychia, where there was as yet no i1 


as to where pus might appear below the skin, I applied carbolic acid the 
border of the nail proximally and worked the eye-end of a needle do 
gently for some minutes. The blunt end of the needle advanced and enter 


a tiny cavity beneath the edge of the nail and a drop of pus exuded 
appeared subsequently and in a few days all inflammation was gon 

By a modification of this method, using alternately the eye-end 
point-end of a needle, | have demonstrated that an opening can be n 
through the sound skin into the subcutaneous tissue with hardly any 

| advocate this method as having a very wide application 1n infectio 
in some other conditions, giving in most cases where it is applicable « 
destruction of infection, very little discomfort to the patient, no incisiot 
heal and usually no perceptible scat 

‘| he judgment ol the surgeon will decide In what Cases he may use thi 


method and in what cases more radical measures are called for. 
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